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Amount drawn under section 7, act of August 11, 1888, . cceennracne. ....$ 00, 000, 00

June 30, 1895, amount expmded during fiscal ye‘u‘ ........... $78, 270, 52
Juane 30 1895, ontstanding liabilities. .. ... ... Loqeiaeas 4, 054. 45
June a() 1895, amount covered by uncompleted contradts. .... *17, 675. 03
July 1, 1895, amount available for fiseal yeur 18305~96...... .c.uae ..., e 100, 000, 00

(S8ee Appendix W 1.)

2. Mississippi River between Ohio and Missouri Rivers—~The origi-
nal condition of the navigable channel of this portion of the Mississippi
River before the work ot nnprovement was begun was such that the
natural depth at low water was in many places nom 34 to 4 feet, The
channels were divided by islands which formed slouglhs and secondary
channels, through which a good deal of the volume of the flow was
~diverted to the detriment of navigation.

The first work for improvement began in 1872 and was continued for
a number of years as appropriations were made, the works consisting of
dikes and dams of brush and stone, erected with a view to confining the
low-water volume to a single channel, and of revetments to hold and
preserve the banks where necessary or advisable to do so, ;

The present project is a continuation of the plan adopted in 1881. It
also contemplates contining the volume of the river at low water to a
single channel, its approximate width to be, below St, Louis, about 2,500
feet, the natuml width being in many cases from 1 to 13 miles, The
method principally employul is the closing of sloughs and secondary
channels and building up of new banks, out to the Tines desired, from
the solid matter brought down by the river and which is oolle('ted by
means of hurdlework Tho banka, both new and old, are revetted where
necessary.

The object of the unprovernent is to eventually obtmn a minimum
- depth, at standard low water, ot 6 feet from the mouth of the Missouri
to St. Louis, and of 8 feet from St. Louis to the mouth of the Ohio.

.. The orwuml estimate of the cost of thc improvement, as revised in
1883, is $1( 397,500,

The total amount e\:pended to June 30, inclusive, 1894, was

$5,190,490.18, It resulted in extending the unprovement to IFort Char-
tres Landmg, about 40 miles below St. Louis, aud in giving a least
depth of 6-feet in the channel at low water. .
- Amount expended during the past; fiscal year, $382,204.74, which
resulted in extending the work to Stantons Landing at Ste. Genevxeve,
48 miles below St LOulS, Wltll a least depth over the entire distarce of
6 feet,

The depths here glven are Wlth reterence to the plane of standard
low water, which'is 4 feet above the zero of the gauge at St. Louis.

The work progected for the distance above given is not entirely com-
pleted. There are gaps to. be filled as soon as the stage of water
;permlts of resuming work at unfinished points.

The total of constructlou Work done durmg the year is as fOllOWS'

. Linear feet.

FFQPA168 UG, co v oot s ees oeenseesomeesssnsn e emsen somien semes smemmnons 19, 530
Hurdlcsaddedtoandrepaired..............................................V "550°
‘ Bank proteetion ( reVetment), includmg extensions and repmrs cieaccssosueess 10,566

~ Of the works constructed to date it must be sald that they have been
of great benefit to navigation. -

* * The contract for teplatmg the U8, snag boat H, G. Wi I9v)‘at amounting t0 $22,900,
will be paid parglg."from this year’s appropriation and partly om the appropriatmn ,

for fisca year 18
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The sum asked for the fiscal year ending June 30, 1897, is to be
“applied to continuance of work under the present project. .

July 1, 1894, balance unexpended............ e, eann $197, 843. 15
Amount appropriated by sundry eivil act approved August 18, 1894.... 758, 333. 33
Amount appropriated by sundry civil act approved March 2,1895...... 758, 333. 33
' : , 1,714, 509, 81
June 30, 1895, amount expended during fiscal year...... R . 882,204, 74
July 1, 1885, balance unexpended..........cecvieuueeaesnnnsocnnnnn. 1, 332, 305. 07
July 1, 1895, outstanding liabilities,................c....._. $126, 505, 79
July 1, 1895, amount covered by uncowpleted contracts..... 155, 7180. 65
. . ——— 282,286.34
July 1,1895, balance available. . ... .. iiiiiiii e e, *1,050,018.73
Amount (estimated) required for completion of existing project..... 9, 492, 500. 01
IAmount, that can be profitably expended in fiscal year ending June
L X Gane e emmans 433, 000, 00

Submitted in compliance with requirements of sections 2 of riverand
harbor acts of 1866 and 1867 and of sundry civil uct of March 3, 1893,

(See Appendix W 2.)
3. Harbor at.Sf. Louis, Mo,—8t. Louis Harbor is about 18 miles long
and divided into two nearly equal parts by the Kads Bridge. The
upper part, included between the bridge and the northern limits of the
city, is about 10 miles in length. I
Three miles above the Fads Bridge is the Merchants Bridge. The
lower part of the harbor, included between Eads Bridge and River Des
Peres, is 8 miles long. The channel in this part of the harbor has suf-
ficient depth and accessible landings at all points. Good depth exists
above the Merchants Bridge., ‘
~ Congress, by act approved September 19, 1890, appropriated $182,000
for improvement of this harbor.
The navigable reach between the Eads Bridge and Merchants Bridge
- wax at that time obstructed by a number of middle bars. The project
adopted for improvement of the harbor under the appropriation of 1890
ccnsisted in a contraction of the waterway between those bridges to a
width of about 2,000 feet, in order to concentrate the flow upon the
bars and thus cause scour to the depth desired. The contraction works
consisted of a series of hurdles extending out from the lllinois shore,
the object of the hurdles being to collect deposits of material brought
down during floods, and thus build up a new bank to the line desired.
- This work, which was accomplished by the close of the fiscal year
~ending June 30, 1892, caused extensive deposits of sediment along the
line of hurdles, and has resulted in considerable increase in channel

depth, with corresponding benefit to navigation..
Amount expended to July 1, 1894, $150,762,03,

s

~Soundings made in December, 1893, when the river stood at zero of
the gauge, showed a navigable depth of 11 feet in the improved channel. -
- There was no expenditure during the past fiscal year. .. S
Soundings taken April 20, 1885, ranged from 12 to 24 feet in depth
with the river at a 7-foot stage. . , , ~ S
. The deposit from action of the hurdles is still increasing and is-
described in the full report of the officer in charge, =~ .

_*Of this amonnt, $1,018,918.73 is at’.present available for works in progrees,
$31,100 being allotted for special work at Cape Girardeau and Cairo. The $8,746.74
~remalning from the allotment of $50,000 for work at Ste, Genevieve, made in the act
of SBeptember 19, 1880, was expended during the past fscal year in repairs to and
~extension of the work cpposite Ste. Genevieve Landing at Little Rock, and which
‘was begun in 18/}, o ' ' : :

ENG 95 ——19
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Wz.w

IMPROVEMENT OF MISSISSIPPI gxlyggs BETWEEN OHIO AND MISSOURI
~ The object of the improvement is to obtain eventually a minimum
depth at standard low water of 6 feet from the mouth of the Missouri
River to St, Louis, a distance of 16 miles, and of 8 feet at the same
stage of water from St. Louis to the mouth of the Ohio River, 178
miles, the natural depth being in many cases from 33 to 4 feet. The
channel is divided at a number of points by islands forming sloughs
and secondary channels behind them, through which a good ‘deal of
the volume of flow is diverted, to the detriment of navigation.

The initial point of the work for the lower portion is St. Louis, the
programme being to make the work continuous, proceeding down-
stream from that city. : : . -

The first work for improvement began in 1872, and was continued for
a number of years as appropriations were made, the works consisting
of dikes and dawms of brush and stone, erected with a view to confining
the low-water volume to one channel, and of revetments to hold and
preserve the banks where necessary or advisable, .

The present project is a continuation of the plan adopted in 1881,
and contemplates a reduction of the river to an approximate width of
2,600 feet below St. Louis, the natural width being in many cases from
1 to 14 miles. The method employed is the building up of new banks
out to the line desired from the solid matter brought down by the river,
and which is collected by means of hurdles. The banks, both new and
old, are revetted where necessary. Other means are also used occa-
sionally for completing or hastening the depth required.

A hurdle, as the term is here used, is one of many silt-arresting
devices that have been experimented upon in this country and else-
where, The hurdle consists, essentially, of a row or of parallel rows of
piling, the piles driven either singly or in clumps, the piling being con-
nected lengthwise of the- hurdle by wattling of fine brush or by cur-
tains composed of brush and lodged against the upstream side of one
of the rows of piles, the whole forming a permeable dike through which
‘the silt-laden current can pass, though with greatly diminished velocity,
resulting in deposits of silt above and below the hurdles.

- These deposits are generally soon overgrown with willows or cotton-
- wood, and after they arrive at sufficient height they can be revetted on
their river fronts. ‘ : o P

To gnard against loss by scour of the piles, a broad flexible mattress
is first spnk on the line of the hurdle. Through this mat the piles and
‘clumps of. piles are driven, .‘

During the past year the hurdles have been constructed of clumps -
of piles, three piles and upward to each clump. These piles are -
driven so that when their upper ends are drawn together by means of
a wire rope they form a sort of pyramidal structure, the horizontal dis-
‘tances of the piles from each other at the surface of the river bed
being 8 t0.10 feet, depending mainly upon the depth of the water.

The wire ropes are niade on the work; they are composed of 14 to 18
strands of No. 14 galvanized-iron wire. They are drawn taut by means
of the pile-driver machinery. At each turn of the rope round the upper
end of the clump of piles a spike is driven as’'an additional guard
against the rope slipping, though the wire itself generally binds or cuts
into the piling sufficiently to prevent any slip. This method of draw-
ing the upxi)er ends of the piles together appears to be better than the
old one of bolting them, ; ; ‘ A
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The tops of the piles are generally at an elevation of 20 feet above
exteme Jow water, excepting that in the curtain or wattling row the
top of one pile of the clump is at an elevation of about 25 feet above that
stage in order to intercept drift at high stages and prevent it from cross-
ing the line of hurdle and dragging the top of the latter with it.

The curtain or wattled row is braced by vertical diagonal braces
heeled against.a row of clumps spaced at such distance below as to
make the angle of the braces about 45 degrees. ‘

- The hecl of the brace is held by a clevis passing around one of the
piles of the lower clump, with its pin through the brace. At top the
brace is bolted to one or mare of the piles in the upper clump. .

The piling of the hurdle row is so spaced as to represent an equiva-
lent of one pile to the linear foot of hurdle. The piles are driven by
means of the hydraulic jet as well as by the hammer, the latter weigh-

‘ing 2,400 pounds, and sometimes by both combined.

- The completed curtain, or the wattling, whichever may be used, is
generally carried finally to a height of 20 feet above extreme low water.
The mattress is from 60 to 135 feet in width, depending upon the depth
of water and consequent length of piles, as well as upon liability of
the bed to suffer from scour. It is fabricated upon floating ways, in
place, by wattling brush upon poles spaced about 5 feet apart and in
any length desired. Continuity is obtained by lapping the poles and
fastening them together with spikes and wire. When additional
strength is required wire cables are used across and in the direction
of the length of the mattress. The brush is spiked to the poles at the
edges of the mattress and at other points, about one spike to every
third pole. Insinking the mat a little less than 1 cubic yard of broken
rock is required to a cord of brush. ' '

The piles used in the hurdles run in lengths from 25 to 60 feet, and
their average penetration in the bottom is about 15 feet. They are
driven with the large end down.

At the shore end of the hurdle the bank is revetted for about 300 feet,
of which 200 feet are below the axis of the hurdle. ’

In‘constructing the shore revetment a mat about 120 feet or more in
width, its inner edge at the surface of standard low water, is sunk. The
‘bauk is then eventually graded to a slope of one-half and covered with
riprap. Where 1ecessary to grade the bank by artifical means the
grading is done by the hydraulic method or by means of shovels, ete.

The foregoing is a general description of the work of construction
during the past year, - o o : o

At the beginning of the fiscal year the work for improvement had
extended to Fort Chartres Orossing, or Bruce Island, but the construc-
tion at several points had been left incomplete, especially as to number
and extent of works, partly in order to observe the effect of the hurdle
as bunilt, A ninmber of new banks, the result of deposits induced by
the hurdles, will require revetment to secure their permanency as soon as
they become high enouglh, notably so at Horsetail, Twin Hollows, and -

Jim Smith’s, = h L o

The localities upon which work was done during the year extended

from St. Louis down to and including the head of Moro Island, opposite

Ste. Genevieve, Mo, The work done during the year is as follows:

- HORSETAIL BAR, IMMEDIATELY BELOW ST, LOUIS,
. The work at this locality consisted in extension of the bank protec-

tion on the west side of the river. ' Two hundred and ninety linear feet
of stone and mattress revetment were placed, the mattress work extend-



APPENDIX W—REPORT OF MAJOR ALLEN. 2061

ing below the water surface and the stonework to a line 12 feet above
low water. ; L :
PULLTIGHT, 74 MILES BELOW S§T. LOUIS.

The work at this locality consisted in continuing the additions and
extensions begun to tlie series of hurdles at this point in the spring of
1893. T'wo buttresses of brash and stone at the river ends of hurdles
0 and 1 were raised, and buttresses of the same materials were built to
the same height at the river ends of hurdles 04 and 2. These buttresses
were placed for the purpose of protecting the river ends of these hurdles,
which are situated along a slightly concave line, from the action of the
ice as it breaks up in February or March, : N

‘The depth at this crossing is now not less than 8 feet where in the
early part of 1893 it was but 44 feet, :

L SULPHUR SPRINGS, 15 MILES BELOW ST. LOUIS.

Considerable trouble was experienced at this locality on account of
shoal water before improvements were begun, and also during the low-
water season of 1893, The channel, in crossing from bank to bank of
the river, made two abrupt changes of direction nearly at right angles
to the axis of the stream. The improvement was begun in 1887, but
the work of the past year has added to the number of hurdles, and
some of those previously built were extended and repaired during the
year., ' R B
_The low stage of water dur’ g the past spring interfered with the com-
pletion of the work, but that already accomplished has much improved
the na vigation at this point. Number of linear feet of hurdles buil
duringthe year, 7,595. . , :

FOSTERS ISLAND, 174 MILES BELOW ST. LOUIS.

A section of mattress, 100 feet in length, was placed in extension of
the old revetment. ,

LUCAS, 20 MILES BELOW ST. LOUIS,

r

Some additions, extensions, and repairs were made to the hurdles
built at this place in 1888-1890.  Total linear feet of hurdle built during
the year, 150. The work at this point is still in progress. '

CORNICE ISLAND, 23 MILES BELOW ST. LOUIS.

~ Construction work commenced at this locality on the 1st bf June on
hurdles 1, 2, 3, 4, and 5, and the work was in progress at the close of
the year. Total linear feet of hurdles built, 2,510,

MICHAELS, 27 MILES BELOW $T. LOUIS.

The work here consisted in construction of hurdle No, 1 and in the
repair, so far as practicable, at the existing low stages of water, of No.3
of the series which was built in 1892, Eight buttresses of brush and
stone were placed about 300 feet apart on a line 80 feet from the hurdle,
on its upstream side, to serve as protection against moving ice, to which
this hurdle will be the most exposed. - Four piers of stone connect the
inshore end of this hurdle with the shore, the shelving rock near shore
preventing pile driving for about 200 feet, Total number of linear feet
of hurdles built, 3,250, S : o
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' FORT CHARTRES, 40 MILES BELOW ST. LOUIS,

Navigation at this locality has always been more orless difficult,
Work for its improvement was begun in 1875 by the partial construe-
tion of a dam to close the chute west of Bruce Island, then called Fort
Chartres towhead. No further work was done here until 1892, when

“the building of a series of hurdles was commenced for the purpose of
closing the chute, Two hurdles were built during the year named, but
considerable damage was doue to them when the ice in the river broke

up in February, 1893, V : ,

- During the spring of 1893 and the fiscal year, 1894, 10,250 linear feet

of hurdles were completed for closing the chute, and the bank opposite
was protected in part to a distance of 5,500 feet below Sycamore Land-
ing. o

The work of the past fiseal year consisted mainly in protection of the

east bank of Bruce Island by means of revetment carried up the shore
to the foot of the abrupt bank. ’

At the begining of the extreme low-water season of Iast year, a shoal
with about 5 feet of water upon it developed in the channel crossing

- nearly opposite the landing at Fort Chartres, the river at the same
time showing a tendency to split up into several channels, none of which
would have sufficient depth. :

With a view to deepening the water over this bar along the line that
.was being used by the steamers and tows, and in order to afford seme
temporary relief, at least to navigation, two portable jetties of a tbtal
length of 90G feet, and improvised from barges and grub plank, were
experimented with at this Joeality, These jetties were placed so as to
form a funnel-shaped chute concentrating the flow between them upon
the bar. As the only practicable channel for navigation at this time
lay between the jetties, and as towboats with tows were obliged to make
the crossing between tixe jetties by ¢flanking,” which required a good
deal of space, the jetties could not be placed as near each other, and
especially so at their lower ends, as was necessary or desirable, and
this fact, taken in connection with the short length of the jetties, was
unfavorable to full demonstration of the experiment. A

As it was, however, a narrow channel, 9 feet deep, was soon exca-
vated parallel and near to the upper face of the lower jetty, and which
could have been enlarged by the operation of a powerful sand pump
had one been available then. An accumulation of sand former*, though
below and in juxtaposition to the lower jetty and between this bar
and one but a short distance below it, one of the narrow channels

- already mentioned into which the river appeared to be splitting up was
deepened to 7 feet, which depth was increased to 9 feet, with ample
width, by the aid of pile-driver jets directed against the crest of the
bar, which was a short one, axially. This experiment began September
5and terminated September 20, the desired depth having been obtained.

It would have been interesting to have made further experiments -
with these jetties, but as the necessary depth for navigation had been
obtained and as there began to be need for the barges elsewhere they
had to be withdrawn, ; T
- It is not expected that such jetties can be relied upon alone to pro-
duce very marked results. But there may be occasionally times during
seasons of low water when their use as auxiliaries to permanent works -
of contraction, and especially in connection with a suitable dredge, also
regarded as auxiliary, may be of assistance to navigation, and even if
such asgistance takes only the shape of a small and temporary inerease
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in depth at one or more of the worst bars, it appears worth the while
to employ such auxiliaries—to a limited extent, at least—for what they
may be worth, particularly when the cost is but a tew dollars per foot.

This subject will be touched upon again and farther on in this report.

TURKEY ISLAND, 42 MILES BELOW ST. LOUIS.

The work at this island consisted in placing a mattress below the
water surface and carrying the stone revetment up the bank for 15
feet above low water for the protection of 1,200 linear feet of the west
face of the island. This work was in progress at the close of the year

STE. GENEVIEVE, 48 MILES BELOW ST. LOUIS.

The improvement of this reach of river, extending from Turkey Island
to Kaskaskia Island, comprises several series of projected hurdles and
revetments,

The work of the fiscal year for this reach consisted in repairing and
in adding to the hurdles built in 1891 and 1892 for the inprovement of
the channel aund landing at Little Rock, as provided for in the river
and harbor act of 1890, and in the extension of this work down to
Moro Island, protection of the west face of the island, and commence-
ment of construction of a series of hurdles on the west side of the river
at Stantons Landing at Ste. Genevieve. :

Total length of hurdle coustructed during the year, 6,575 linear feet;
total length of revetment, 5,700 linear feet.

. The work was still in progress at the close of the year.

DEVILS iSLAND, 1144 MILES BELOW S8T. LOUIS,

The only work done at this locality consisted in the placing of a short
portable jetty composed of several of the barges which had been used
for the Fort Chartres experimeut, the object being to secure some small
increase in depth on the narrow bar, the ruling depth upon which was
but 4 feet and that depth only existing in a channel which erossed the
bar in a direction nearly at a right angle to the axis of the river.

The river at this locality is about 4,000 feet wide; last fall it had a
low-water depth of 2§ to 4 feet throughout the entirc width, and small
velocity of current. It was the shoalest crossing between St. Louis
and Cairo, and not only obstructed general navigation, but interfered
with the movement of our own boats and barges engaged in procuring
brush for the works at points 76 miles and more above, :

A small gain in depth was effected by this jetty, aided by pile.driver
jets, but a steamer of one of the navigation lines having a tow grounded
in this channel, caused the bottom to flatten out, so that the increase
was lost. But the increase in depth that had been effected was about
as much as had been expected from the short length of jetty available,

Early in September last (1894) I had a conference at this office with
one of the members of the committee on dredging of the Mississippi-
River Commission, which has charge of improvement work on the Mis-
sissippi River below the mouth of the Ohio,in regard to some proposed
experimental operations of their dredge Hzpérimenter above the mouth
of the Ohio. 1t was understood as a resulf of the-conference that the
dredge, which was then working below the mouth of the Ohio, would
probably soon move up to Devils Island, where the set of the current
was reported as favoring operations by a dredge across a particular
portion of the bar,and commence operations upon a line to be first sub--
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mitted to this office. As the dredge, however, did not move up as
soon as I had expected, it being still engaged below the Ohio, I addressed
a personal note on the 9th of October to the secretary of the Commis-
sion to the effect that I had been expecting for several weeks past that
the dredge would come up to this side of the Ohio River, and that there
was a very good chance for trying it at Devils Island. Answer was
returned to the effect that the dredge would probably move up shortly
to Devils Island. It arrived on the ground about the 17th of October,
and commenced work some days later. Some of the discharge pipes
for the dredge were towed from -St. Louis to Devils Island by the
steamer Dolphin No. 2, at that time in the employ of this office, in order
to assist those operating the dredge. The result of the dredging wasa
good channel for the rest of the season. The channel has also been in
use this season, which has been one of unusually low water for this .
part of the year.
- The total of construction work done during the year is as follows:

Hurdle built.................... reesiteseiassseceenaan anns.linear feet.. 19,530
do.... 550

Hurdle repaired...........cooo.uia.. e it Emaaa et s, ae
Bank protection (revetment) built, including extensions and repairs..do.. .. 10, 566

All of the work for placing material was done by hired labor.
MATERIAL USED.

The following quantities of piles, brush (for mattresses), and rock

were used in the works during the year:

Piles..... O linear feet.. 764,929 .
Brush in place.............. st reeuasaecantanee e e abee et cords.. 33,794.3

Rock in place....c...ceeeee oo e, cesesimaces cubic yards.. 61,965,5
UTILIZATION OF DRIFTWOOD.

At high stages of the river immense quantities of driftwood are car-
ried downstream by the flood. A great deal of this drift lodges.against
the hurdles, and sometimes in quantities sufficient to menaee their
stability either through static pressure or by producing scour about
the piling. If the fields of drift thus formed can be sunk in place just
above the hurdles they form excellent permeable dams, often of con-

~siderable height, and also serve as protection to the hurdles against
which they have rested; but in general the drift must be sunk quickly,
otherwise, especially at very high stages of water, it may become dan-
gerous to the hurdles, as noted above, : ~

-The fields of drift are sunk by laying on top of them, rapidly and as
evenly as possible, a sort of mattress of brush, and then weighting

the whole with stone. : o : ‘
A good deal of such drift was utilized in this way during the year.

 LABOR AND MATERIALS,

- Of the brush used 14,496.2 cords were procured by hired labor and
19,298.1 cords by contract. Of the stone used 34,792.6 cubic yards
were procured by hired labor at the United States quarry at Little -
Rock, Mo., a short distance above Ste. Genevieve, and 27,172.9 cubic -
yards by contract, and 133,327 linear feet of piling by purchase in
open market and 631,602 linear feet by coutract. Other..materials,
including rope, bolts, wire, spikes, nails, and miscellanéous supplies,
were procured in open market. The work of placing the materials was
all doue by hired labor, , ' T
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PLANT.

The plant that was on hand at the beginning of the fiscal year was
insufficient for the proper expenditure of the appropriation of August
18 last, and of the subsequent Sexpected) appropriation of 8758,333.33,
and which was made March 3 last, and an increase of the plant by 1
tow and dredge boat, 12 model barges, and 15 skiffs was therefore
authorized by the Department. The tow and dredge boat is building
under contract, to be delivered on or before August 1 next, and the
barges, also building under contract, are to be deljvered by August 30,
18956, The skifts were purchased under informal contract.

A full list of the plant is given in the table forming part of this
report, giving the value of property. '

In my project of August 28 for the expenditure of the appropriation
by the act of August 16, 1894, appears the following:

It is also submitted that a dredge would be useful as auxiliary to the work, not -

only where contraction works have been and are being constructed, but it wonld
also afford more or less relief at crossings generally between the Missouri and the

Ohio, ,
The operation of the dredge would be to some extent experimental, but it conld

be expected to lessen difficulties to navigation at low stages of water by increasing
the depths sooner than the contraction works would, though such dredged depths
might be only temporary and might have to be renewed several times each segson.
- A single dredge might not, however, suffice, and experience then would indicate the

number required.
~ This 18 the boat already reported as authorized to serve as a tow and

dredge boat.
PLATES,

Six plates accompany thisreport. Plate No. 1, on a scale of 1-100,000,
is a map of the river from the mouth of the Missouri River to Big
Eddy, a distance of 102 miles. This is a geueral map, showing local-
ities, and location of completed and projected works. The other plates
show the localities and works more in detail. The plates all aid
materially to a full explanation of the work projected and completed.

GAUGES.

Daily gauge observations were continued under direction of this
office at 12 localities, covering the river from the Chain of Rocks, above
the northerly boundary of St. Louis,to Gray’s Point, a distance of
about 158 miles, The gauge readings show decided changes in stages
of water and in slopes on the portion of the river under improvement
immediately below St. Louis, but the full extent of such changes can
only be given after the gauge readings shall have been further con-
tinued for several seasons. ~ . ‘

The fiscal year just ended has been the longest period of low water ever
recorded at the St. Louis gauge. The yearvpened with a falling river,
the stage of water on the 1st of July being 17 feet on the gauge. It
passed below the 10-foot stage July 22, to the 3-foot stage during
November and December, and to the zero stage in January. In the
spring months of April and May it nearly reached the 10-foot stage, but
did not pass it until June 13. There was, then, a period of nearly
eleven months in which the river fluctuated between the zero and the

10-foot stage. ’
ENG 95——130
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" CONDITION OF THE RIVER.

The plan for improvement has contemplated, since 1881, ‘carrying
the works downstream from St. Louis, making the improvement com-
plete and thorough as it prograssed—that is, so far as practicable to
do so. It is not always practicable, however, to advance and maintain
hardle and revetment construction work in proportion to the extent of
accretions, and hence while the aim and effort may be to thoroughly
complete the work at one locality before proceeding to another, it gen-
erally becomnes neeessury to start new lines of hurdles or new reves-
ments at other points in order to kecp the work going., The acecretions
depend, as to dimensions, almost entirely upon frequency, height, and
duration of floods from the Missouri River.. When these floods are small,
comparatively, and of short duration, smaller accretions may be looked
for, It may take years before acerctions at certain localities become
broad enough or high enough to admit of their being revetted, and
again there are sometimes periods when the stage of water in the river
- Is so low that barges with material for the works, and oceasionally even
pile drivers, can not move about outside of the navigable channel for
the time being so as to complete a work at some one point, and it then
becomes necessary to utilize the time, men, and plant by working at
some other point equally in need of improvement. During the fall of
1893 and 1894, and even during part of the past spring, the low water
retarded construetion considerably.

~The navigable channel has been improved and ruling depths at low
water have been considerably greater than prevailed throughout the
reach under improvement (from St. Louis to Ste, Genevieve here referred
to) before work for improvement began, and considerable improvement
has been effected during the past fiscal year in spite of the difficulties
mentioned under which work progressed. The least depth found during
- the year within this reach of river, and which formerly contained some
of the shoalest bars between St. Louis and the mouth of the Ohio, was
at Fort Chartres, where, as has already been stated, there was a depth
of but b feet in the early part of September, at a 34 foot stage on the
St. Louis gauge, but which depth was soon increased to 9 feet. In
general, it must be said, although the improvement is far from being
completed, in fact being not much more than fairly begun, that the.
river between the mouths of the Ohio and Missouri is much better for
navigation than it was before the work of improvement began, and that
the difficulties and dangers to navigation are much less than they were
twenty years ago. In giving credit for the improvement, the opera-
tions of the snag boats, in freeing the channels of shags and other
obstructions, must not be overlooked. '
Total amount of dams, dikes, hurdles, and revetments built by the
- United States since improvement was begun in 1872, and also total of
accretions due to hurdles:
' linear feet.. 8,326

Dams. oo iini i it e as bt e rascasarnaa.
Dikes ..... e samavas v,-..'.'.-.‘..”.-.._’.v-..A....'....’.VV.-..-;"- Geresertoraneaus do.... 11,620
Hurdles........... ...... R eeenen eeeenenn-...do. .. 309,801
Bank protection (revetment).... ... 3 e meee e srasan e nvas do.... 136,625
Accretions due to hurdlework............__..... A acres.. . 7,045

The details of the work done during the fiscal year are given in the
reports herewith of Mr. D. M. Currie, prinecipal assistant engineer, Mr.
William 8, Mitchell, assigtant engineer, and Mr, Gerald Bagnall, assist-
ant engineer. : N '

The procuring of brush and quatrying of stone by hired labor was
done by parties in charge of Mr, E, D, Libby, assistant engineer.
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'ENGINEER DEPOT, FOOT OF ARSENAL STREET, ST. LOUIS.

At this depot were made most of the repairs to tools and appliances
and minor repairs to the floating plant. An account, in detail, of this
work is given in the accompanying report of Mr. C. D, Lam b, superin-

tendent, ,
' STATISTICS.

For amount of commerce and navigation benefited by the improve-
ment, attention is respectfully invited to the tables herewith of statis-
tics of the commerce of the river. These statistics were compiled by
Mr. Elliot{ Jones, chief clerk. ~

VALUE OF PROPERTY.

The present value of property belonging to this work is shown in the
followiug table: '

Expenses
Purcl und dtqmri-
: .| Purchases, | oration -
Class of property. V‘;lul%g;lly additions, | charged to \égni’é%gne
' ' |andrepairs.| works of ! '
improve-
. ment.
Steamer Gen, Gillmore (1)....coocvvee . iivn. .. $13,711.89 | $20,756.08 | $18,925,67 | $15, 541,30
Steamer Gen, ‘L. L. Cusey (D 24,925.70 | 18,015.47 | 18,3561.57 24, 589, 60
Steamer Dolshin No. 2hired). con e i eviveie oo 3,087, 75 B,087.75 |- ceneriaiann
Towand dredgeboat..............oo i 143716 |oeeennoea... 1,437. 16
Bteam teNAOrs (7). eee v et ineeerirnsenenineinninnan 20,820,901 | 12,784.79 6,901, 78 26, 209, 92
Barges, model (46).. cees 138,697.81 | 13,166,090 | 25,503,.59 | 126,360, 31
Barges, (‘uarwr [£:) N 16.176. 63 4,039, 10 4,104.70 16, 111, 42
uarter hoats (10). .......... 51, 104, 59 2, 268. 09 3,488. 36 49, 884,32 -
thice and survey boats (4).. . .ol 12,326.00 4, 602,32 1,460. 30 15, 467, 97
Pile Arivers (35) - - veevensnmuieennanineeen... -« 118,578.75 | 40,336.10 | 18,736.85 { 130, 178. 00
Terrick DOALS (2) - ccie i i e et e s 4, 873. 65 170. 89 870. 89 4,173,865
TIOITICK «vunarme e s amieeme e e e aiin ] 101150 | 1,048 71 100, 44 1,759.77
Machine 8hop. .coonei it 1, 580,07 400. 06 708. 16 1,287.97
Small boats (420) . cnuve et i, 61,576.97 I 12,083.61 | 29,207.83 44,311, 75
Portable qaarters...................oo L 5, 902. 21 354. 72 1,358.72 4,898, 21
Portable Jettion.ccoreneevmee it i e 2,714.02 1. l., 2,714. 02
‘Ways (supply depot). . c.eof  3,584.98 311,23 092, 38 2,903. 83
Supply depot......... J 4,280.25 | © 2,807.46 | 2,550.11 4,537. €0
Tools and appliances. . .o 13,343.92 7, 929. 61 8,231, 82 13,041. 71
Boarding outfit. .. c.oevnnnreeeiiinni . 25,374.03 | 7,716.03 | 6,634,657 | 26,455,490
Office furniture. ....covveneiiioiminnn i, 33,48 ..., 53.35 480. 13
Surveyinstruments.......... N 1, 910. 26 L0 oL, 1,921.76
Photographic apparatus............ s [ 207, 14 4o ivniniai e : 257, 14
X N } 520, 085. 74 | 146,086.18 | 151, 648,89 ], hl4, 523, 03
: /
ESTIMATRER,

The orignal estimate of cost of this improvement of the river between
the mouth of the Olio and the mouth of the Missouri River, as revised
in 1883, is 816,397,500, : o e

The aggregate amount ‘from appropriations that has been available
for this work to June 30, 1895, is $6,904,999.99, leaving the sum of
$9,492,500.01 for further appropriation or consideration.

LIST OF APPROPRIATIONS,

By act of— By act of—

July5,1884.........._.. $520, 000. 00

June 10, 1872........... $100,000. 00
March 3,1873._._....... 200, 000. 00 Aungust 5, 1886.......... 375, 000. 00
June 23, 1874........... 200, 000, 00 August 11,1888 ......... 300, 000. 00
March 3,1875.. ... ... 200,000.00 [ = September 19,1890...... 400, 000.00
August 14,1876 ........ 200, 000. 00 July13,1892.. .. ... ... . 525, 000. 00
June 18, 1878........... 240; 000, 00 March 3,1898........... 658, 333. 33
March 8, 1879........... 200, 000. 00 August 18,1894 ......... 758 333.38
June 14, 1880........... 250,000,00 | March 2,1895........... 758, 333. 33
Murch 3,1881........... 600, 000. 00 : ——————
August 2, 1882.......... ' 600, 000,00 Total ....o.vveennue. 7,084,999,99
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Of ‘these amounts $180,000 was allotted by acts and pro;ects for
improvement between the Illinois and Missouri rivers, including Alton
Harbor, leaving as amount applicable for general improvement between
the mouath of f;hb Ohio River and the mouth of the staoun River

$6,904,999.99, as just given above.

Amount expeuded to include June 30, 1894, 85,190, 4:90 18.

Amount e\pendcd duung the hb(!&] ye(ur endnw Junc 30, 189.),
$382,204.74.

Thc balance available June 30, 1895, will be expended in contmumg
the improvement according to the approved project, and unless some
unforeseen contingency interferes (none is apprehended, however) the
balance will be practically expended by the close of the ﬁscal year end-
ing June 30, 1896.

In addltmn to the actual work of construction there is a large and
expensive plant to be maintained and cared for, and which will be’
increased by the number of boats (1 tow and drulue boat and 12 barges)

now under construction by contract,
‘The safe harborage of the foating property during wmtem is .uvmys

a matter of solicitude with this oftice.
The river and harbor aet of July 13, IH‘DZ, contained the fu]Tuwmg

Improving the MlSHl‘Shlp])l River from the mouth of th(, Ohiio River to the landing
on the west bank below the ‘Washington Avenue Bridge, Minncapolis, Minnesota;
continning improvement, one million one hundred and twenty-five thonsand dollars:

_ Provided, That on and after the passage of this act additional contracts may be
entered into hy the Secretary of War for su(,h materials and work as may be neces-
sary to carry on continnously the systematic improvement of the Migsissippi River
between the points mentioned, or said materials may be purchased and work may
be done otherwise than by contmct to be paid for as approprintions may from time
to time be made hy law, not owcedmg in the aggregate one million six hundred and
twenty-five thonsand dollurs per annum for three ye :u‘s, commeneing July first, eigh-
teen hundred. and ninety-three: And provided further, That of the amount hexem
appropriated five handred and twenty:five thousand dollars shall he expended from
the wouth of the Ohio River to the mouth of the Missouri River and six hundred
thousand dollars from the month of the Missouri to Minneapolis; nud the amounts
for which additional contracts are authorized to Lo entered into shall be expeuded

in like proportion,
* The amount contempl&ted to be expended 'mmla,lly on tire Mississippi
~ River between the mouths of the Ohio and Missouri rivers for three
years, in addition to the appropriation of $525,000 of 1892, appeared
to be, therefore, $758,333.33. The three appropriations, however, fol-
lomng that ot 1802, were: ‘ A

By act of— o R - .
March 3; 1893-, ...................... $658, 333, 33
August 18,1894 -._ . L0 0 eheebecammiaseeanas Y P 7658, 333, 33

-March 2, 1895 ..o T e 758, 333. 33

Thene three appvoprmtlons are mc]uded m the amount given above
as &ppropmated to date.
- It is presumed that the a.ppropmatlon of $758,333. 33 is the last to be
made under the provisions of the act of 1892,
7 The plant accnmulated since 1892 in order to carry on the 1mprove~
‘ ment at the rate that the act of 1892 provided for is in condition, with -
',ordmary a,nnual repalrs to some of it, to last for a number of years to
come,
~ The: sum_of $760 000 can be proﬁtnbly expended durmg ‘the fiscal
_year ending June 30 1897, in contmumg the Work under the present
: approved pro1eet : : .
. This work is in the collectxon (hsbnct of New Orleans The nearest port of entry
is 8t. Louis, Mo., at which-place the customs collected durmg the fiscal year ended

- June 30, 1895, amounted to $1,197,346,70. -
The amount of internal revenue collected was $7, 388 503.13.
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Money statement,

July 1, 1884, balance uhexpended. [ B . R N $197,843.15
Amount appropriated by sundry civil act approved Angnst 18, 1894 ... 758, 333,33
Amount appropristed by sundry civil act approved March 2, 1895...... 738, 333. 33

: | 1, 714, 509, 81

June 30, 1895, amount expended during fiscal year.. ..o coovviniinan.. 382,204, 74
July 1, 1895, balance unexpeuded ..... Semrreenean emereaneeeeene.on.. 1,332,305, 07

- July 1, 1895, outstanding Yiabilities............. ... . $126, 505.79

July 1, 1895, aunount covered by uncompleted contracts... 155, 780, 55 ‘

282,286.34

July 1, 1895, balance available ... ... ool e eeaeaae *1, 050, 018.73

Amount (estimated) required for completion of existing projeet. ... .$9, 492, 500. 0L
Amount that can be profitably expended in fiscal year ending June
R B 760, 000. 00

Submitted in compliance with requirementy of sections 2 of river and
harbor acts of 1866 and 1867 and of sundry civil act of March 3, 1893,

Abstract of proposals for 12 model barges received in reaponse to advertisement dated Sep-
lember 4, 1594, and opened Oclober 24, 1894, by Maj. Charles J, Allen, Corps of Engi-
neers, at 8i. Louis, Mo. '

No. Name and address of bidder. Barges, | Price. | Amount.
‘ ' ) Number,
1 | George T, Nelles & Co., Leavonworth, Kavg.....o....u.ne Ceeenees 12 $3, 540 $42, 480
2| Interstate Lumber Co., Chattanooga, Tenn. ....oocoveveiiininn.n. Co12 4, 385 X
4 | The Cincinnati Marine Rwy. Co,, Cincinnati, Ohio.. g eciemsan... 12 3, 684 43,008
4| Louis H.Skinner, Wilmington, N.Coueeiviiiiiiiiiiiiiiiiiaanans. 12 4,041 48, 402
5 | Ed. J. Howard, Jeflersonville, Ind.coeune oo onvnnriieiiannnnnna.s. . 4org . 8,600 g 5:‘ %
1
6 | David 8. Barmore, Madison, Ind.....oooioiii il 8 3,590 28, 720

Available, $758,333.33: from appropriation of August 18,1804,
No. 2 lowest; acceptance recommendad. .

Abstract of pro])o'aal» Sor tow and dredge boat received in responge lo adeertisement dated
December 24, 1894, and vpened January 23, 1895, by Maj. Charles J. Allen, Corps of
FEngineers, at St. Louwis, Mo, ‘ .

No. Name and address of bidder. Amount, -
1| Yowa Iron Works, Dubngue, Jowa,...ooe ceniiennninnn. P 235, 000
21 M, A. Sweeney Co., Jeffersonville, Ind - . 31,300
3 | Jas. Rees & Sons, Pittsburg, Pa............. . . 5 45, 500
4 | The Cincinnati Marine Rwy. Co., Cincinnati, Ohio . 31,987
5| Bd.J, Howard, Jeffersonville, Ind................ ... ...... [ N eceaavaras 27,375 -

Available, $600,349; from appropriation of An({:nst 18; 1894,
Bid No. 5 the lowest; acceptance recommended. _

* Of this amount $1,018,918.73 are at present available for works in progress, $31,100
being allotted forspecial work at Cape Girardeau and Cairo. The$8,748.74 remain- -
ing from the allotment of $50,000 for work at Ste. Genevieve made in the act of
SBeptember 19, 1890, was expended during the past fiscal year in repairs to and exten-
sion of the work opposite Ste, Genevieve Landing at Little Rock,which was begun

in 1891, - :
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Abstract of proposals for piles received in response lo advertisement dated December 81,
1894, and opened Janvary 30, 1895, by Maj. Charles J. dllen, Corps of Engincers, at

St. Louis, Mo, .
First class.
. wmwmm'uwmmm;mmmmw 51 to 35 foet.
No. | Name and addreas of bidder. B, - ! -
- TPrice Prico Price Price
No, per No. per No. per | No. or
foot. foot, toot, oout. .
C. C. Mengel, jr., & Bro. Co., Louis. | - Cents. Oents, Centa. Cents.
LA R 4 S 2,000 | 20 1,600 | 22 1,000 | 26 b 30

‘Frmlk'.lh'{rtweg, Cincinnati, ()hio....i‘2,000 9.60 { 1,600 | 9.50 | 1,000 9. 50 ‘500 9.50

1

2

3 | 5t, Louis Refrigerator and Wooden
Gutter Co., St. Lowis, Mo........... ;2,000 | 10.66 | 1,500 | 10.66 | 1,000 | 10,66 500 | 10.66

4

Berthold & Jenuings, St, Louis,MoH!Q:OUO 12,72 | 1,500 [ 12.72 | 1,000 | 12.72 500 | 12.72

(

Second class.

No. Narme and address of hidder. N 25“’ 730 ‘“t__ 3EE° 35 feet. -+ 88 £0.40 feot.
Prico per Price per Price per
No. foot. No. foot. No. foobx.)
1]C. (':fl Ml({mgc]' jry, & Bro. Co., Leuis- |  Cents. Cents. Oents.
. villo, Ky oo e i B N I NS A
2 | Fredk, Hartweg, Cincinnati, Qhio....| 1,000 8,75 | 4,000 8,75 | 5,000 6. 75
3 | St. Louisa Refrigerator and Wooden ] o )
Gutter Co., St, Louis, Mo.. ... ... Ceee 1,000 7.15| 4,000 7.15 1 5,000 7.15
4 | Berthold & Jennings, St. Lowis, Mo.. ooooooievnanandooiiiionoene oo o, e
- i ] )

Second class.

f 41 t0 45 feet. | 46 to 50 feel. | 51 to 65 foet.
PO PSR R L 1§ 1311175 1] N

-No. Namo and address of bidder, O S S,
Price o Price Price
No. er No. er No, or”
. toot. . 0ot. ~ foot.
[NGIURY (SSRGS ~ NS E B RSN PR i -
C. C. Mengel, jr., & Bro. Co., Louis- Cents. Jents. Cents. .
e : AUURON ORI A, .| $50, 090, 00

1
R 11 T (4 G RIN SR S P I,
2 | Fredk. Hartweg, Cincinnati, Qhio. ... 5,000 4,75 | 3,000 8.75 | 2,000 6.7 76, 816. 25
3 | 8t. Louis Refrigerator and Wooden ’
Gutter Co., St. Louis, Mo.. ... eniean 5, 000 7.15 | 3,000 7.16 | 2,000 7.1b 82,137. 25
4 27, 666, 00

Berthold & Jeunings, St. Louis, Mo, {..... ... ... _..loo L. e PUSOUI ST

_ No.Zlowest; receptance recommended. ' .
Amount available, $581,6066; appropriated by aet of August 18, 1804,

Abstract of proposals for brush v+ceived. in response to advertisement dated December 31,
1894, and opened January 30, 1895, by Maj. Charles J. Allen, Corps of Engineers, at
St. Louis, Mo, : e , ‘ «

No, B VI‘»T)&me and‘n(ldmsg of Lﬁdder.‘ g L Brusb. ’ pg;,réggd_ Amount.
C ) . . L , )  Cords, ‘ l -

‘1 { Fredk. Hartweg. Cincinnati, Ohio.........c.... seimesessenianenne 30, 000 $2.44 3, 200
2 | James Short, St. Charles, Mo.ciiiiiiiiiiiniianiinan veesesannasas] 80,000 2.78, 83,400

- All bids considercd too high. Rejection recommended. . .
"~ Aunournt available, $581,666; appropriated by act of August 18, 1894,
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Abstract of proposals for stone received in response to advertisement dated December 31,
1894, and opened January 30, 1895, by Maj, Charles J, Allen, Corps of Engineers, at
8. Louis, Mo, - \ ‘ ,

No N a"'(;"-"lfi‘(lk'{gl‘j"‘“” %‘;{L‘;ﬂ{" Price. | Amovint. Mode ot delivery.
| Cubic yds.| Cents, | o
1}d ollﬁx Cleary, Chestor, 10, 000 58 $5,800 | Delivelrﬁd on Goverament barges at Ches-
. i ter, . ' )
2 | Bdward Hely, West : 50, 000 . 64 32, 000 ,' Delivered on Government barges at Gov-
Plains, Mo, : . crnment works, the United States to do
’ the towing and charge contractor tow-
age elght.-tentha of wcent per yard per
mile for upstream towage and four-
\ . tenths of n cent per yard per miile for
} downstream towage. :
3 | Bussen Bros, Oak. 10,000 50 5,000 | Delivered on Government barges at Quar-
ville, Mo, . antine, Mo.
4 | John Burns, St, Louis, - 30, 000 45 13,500 | Delivered on Government barges near
Mo. Riverside, Mo,
6| James Short, St. 20, 000 47 9,400 : Delivered on Government barges 1 mile
Charles, Mo, above Crystal City Landing, Mo.
6 | Martin Lorenz, St. 30, 000 54 16,200 ; Delivered on (fovernment burges at foot
Louis, Mo. C of Cahokin street, St. Louis, ilo.

Accoptance recommended of bids Nos, 1.3, and 4.
Amount available, $581,666; appropriated by act of August 18, 1894,

Abstract of proposals for sleam pumps for tow and dredge boat received in response to
advertisement dated January 30, 1545, and opened February 20, 1895, by Maj, Charles
J. Allen, Corps of Engineers, at St. Louis, Mo. ‘ :

No. Namé and nddress of bidder, . Amount, !
1 | 8.C, Forsaith Machine Co., Manclicster, 1% ¢ SUTUTR U rewenaan g fg' g;g
2 | Hooker Colville Steam I'wmp Co., St Louis, Mo. . o ovveveiiiiniaiiasieciniaeeanenan 2: 576
3 | M. M. Buck Manufacturing Co., St Louis, Mo ..o iiiceinrmennennnnnnnas 1?3' ;%5

: A : ) 0
4 | Chas. W, Melcher Machine Co., St, Louis, Mo ..... e ierernaeeaceenne Cemstinreceenen g 3,‘ 4%

: ‘ ' 12,9
6| Daniol Kelly . Philadelphin, Lo .. oo inimiae it it teaten o evnnaen PR 3,8
6 | Barr Pumping Engine Co., Philudolphia, Pa...coonnovenniiiiiiiie, feemveaa. aienes 3,

*Increased by telegram. t By lotter accompanying bid.

Av?ard rccofnmended to bid No. 2.
Amount available, $424,800; from appropriation of August 18, 1804,

Abstract of proposals for coal received in responge to adverlisement dated February 0,
- 1895, and opened February 26, 1895, by Maj. Charles J. Allen, Corps of Engineers, at
St. Louis, Mo. . '

-

. {boats at U. 8.

Name and address of bidder.

30, 000 bush-
els coal deliv-
ered on U, S.

engineer -
depot or clse-

where in St.
Louis Harbor,

(per bushel)

50, 000bush.
els coal deliv-
eredon U, 8.
barges, the
barges to be
towed as

specified (per -

bushel.

Amo ﬁnt;

vl Consolidated Coal Combuny_ of St. Louis, St Louis, Mo.. 7%

COents,

Cents.
6

5,500

‘Only one bid rece‘ived.' Rejection recommonded. .
Amount availablé, $422,000; from appropriation of Aug

ust 18, 1804,
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Abétract'ofpro‘ osals for steam capstans with engines for tow and dredge boat received in
response to advertisement dated February 6, 1895, and opened February 26, 1895, by Maj.
Charles J, Allen, Corps of Engineers, at S8t, Louis, Mo. ' '

Price

No. Name and address of bidder. (each). Amount,
1| South St. Lonis Foiundry, St. Louis, Mo...veovieerecninniianinn tieeeevesnnans $640 92,160
2 | Shoellhorn-Albrecht Machine Co., St. Louis, Mo..........cccnune Cerraesarinas 600 2,400

‘3| Fulton Iron Works, 8t. Louis, Mo............ recabanecisecnren Geisueserenan 800 3, 600
41 Geo, J. Fritz, St. Louis, MO..sciveniiirvivrniennreaciveerrseevorioernrrsrsssenn 082 2,728

No. 1lowest; acceptance recommended,
Amount available, $422,000; from appropriation of August 17, 1894,

Abstract of proposals for rope veceived in response lo advertisement dated February 6, -
1895, and opened Kebruary 21, 1895, by Maj. Charles J, Allen, Corps of Engineers, at

'St. Louis, Mo.

5,000 15,000 15,000
: : pounds pounds uprg‘rln anila
No. Name and address of bidder, pure maunilajpure mnnila,pbo]t ro

rope, §inch | rope, 3inch;
diameter. | diameter. (Iitluil%‘ier.

) Oents, Oenta. Cents.
1 | Simmons Hardware Co., St. Louis, M0..covuvineerninn 8 7% 9
2 | Eagle Boat Store Co., St. Louis, MO....ocvrrrvrieciinesennes 7.48 0. 96 8.21
-8} M. M. Buck Manufacturing Co., St, Louis, Mo...... eeerernes 7.49 6.97 8,49
4] 3083, HaWk, St Lowis, Bowueevenereenneenerenseenneeraenns 6. 805 o. ses{ ol
6 | Harry E. Coffin, Momphis, TCnN. c.vverrierrrinnnecacaneesnas 63 63 %
0| H.L.Fox & Co., St Lonis. M. ceriererenriiranecirancnnian .e 63 63 73
7 | Thos. 5. Maxwell, St. Louis, MO..ooiieeiaiiniiniiiinnineees 73 7 8}
15,000 10,000 10,000

pounds pounds | pounds
puremanila pure manila/pure manila Total

No. Name and address of bidder. bolt rope, | bols rope, | Lolt rope,
) 1} inches | 1finches | 1§ inches
dismeter. | diameter. | dirmeter,
‘ . Cents. Cents. Oents.

1.| Simmons Hardware Co., St. Louis, Mo........... 9 ] ] $6, 006
2 | Eagle Boat Store Co., 8t. Louis, Mo. .......... acies 8.21 8,21 821 5, 522
8 | M. M. Buck Manufactaring Co., St. Louis, Mo....... k g 3!7) g 3?} g 33 g, ggg
4 | Tas.J. Hawk, St. Louis, Mo...vveneeneneenannnn... { o (34 il &3
6 | Harry E. Coffin, Memphis, Tonn.....oicovvnrannnin. 73 73 73 5,226
8| H.L. Fox & Co., 5t Louis, Mo..vovveeimannonna e S 73 7% 5,225
7 | Thos, 8. Maxwell, 8t. Louis, M0.....cocveenenervans 8} 8} - 8 5, 525

o Snpplement.ul bid b& letter accompanying bid,

- Nos.5 and 6 lowest; acceptance recomme‘nded of .No.5, -
Awmount available, $420,000, from appropriation of August 18,1884,

REPORT OF ME. D, M. COURRIE, ASSISTANT ENGINEER.

- UNiTEp STATES ENGINEER OFFICE,

Lo e T ... 8t Louis, Mo,, June 30, 1895,

MaJsor: I have the honor to submit thie toliowing report for the fiscal year endin
June 80,1885, upon the improvement of tho Mississippi River between the Ohio an
Missouri rivers, of which I have had supervision under your direction, including as
part of it the reports of aesistants in local charge. -~ RS

A summary of the work that had been done by the United States at the several
localities at the beginuing of the fiscal year was given in the report of last year. See
Annual Report of the Chief of Engineers, 1894, page 1577 et 8eq. Tables herewith
aubmitted give the é311‘3,1’115i!def4 of work in bank protection, dikes, dams, and hurdles,
with areas reclasimed by tho hurdles. Table No. 8 shows 59 miles of hurdles built
and 22 miles of bank protected in carrying the improvemen$ continuously down-
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stream to Ste, Genevieve works, Missouri, a distance of 56 miles below Eads Bridge,
8t. Louis, Many of the works within this reach are incomplete and have been

designedly left so to await results. , -
The protection of new banks, which has of necessity to follow their formation,

can only be completed after the desired results shall have been obtained., By this
sequence of work time becomes an fluportant element in the improvement, and when
considered in connection with a single locality where work has been in progress for
several years the process may have a prima facie appearance of slowness, Fortu-
nately, however, increased channel depths result from the works built during the
earlier stages of the improvement. : ‘ ;

During this year new work was Frosecuted and additions, extensions, and repairs
were made to old works at several localities in carrying the improvement continu-
ously down stream, viz: Horsetail Bar, west side; Pulltight, Sulphur.Springs,
FostersIsland, Lucas, Cornice Island, Michaels, in Rush Tower reach; I'ort Chartres,
both sides; Turkey Island, Ste. Genevieve,-both sides, and portable jetties were
placed to hasten results at Fort Chartres, and for temporary relief to navigation at
Devils Island. | , ' ’

Horsetail Bar,—The work at this locality was the continuation of the extension of
the protection of the new bank formed on the west side of the river by hurdles
which were buiitin 1881 and following years. It comprised fabricating and placing
290 linear feet of matiress below water surface at the stage prevailing during Octo-
ber, and stoue revetinent to the stage of 12 feet above standard low water upon the
same frontage; this extended the baunk protection up to Dike No. 1, where it con-
nected with that previously placed, thus making the protection continnous from the
head of the bank at the mouth of the river Des Peres to n distance of about 2,800
feet below Dike No, 1.

Pulltight.—At this locality the work for the year was in continuation of additions,
extensions, and repairs begun in 1893 on the series of hurdles projected for its
npprovement, The buttresses on the river ends of Hurdles Nos. 0 and 1 were raised
to the stage of 14 feet above standard low water by alternate layers of brush and
stone, and buttresses of stone were built to the same elevation on the river ends of
0} and 2. This work places the series of hurdles as fur as built in good condition
to be efficient for the removal of the bars which formerly obstructed navigation.
The results have been very satisfactory, Not less than 734 feet .wus found in the
Pulltight crossing during this year where there was only 44 feet during the year 1893.
‘ Sulp‘iur Springs.—This is one of the localities notable for shoal water before
irnprovements were begun, and especially throughout the low-water season of 1804,
The channel was difficult to navigate with tows on_account of abrupt changes of
direction and crossings from one side of the river to the other nearly at right angles
to the axis of the stream, ‘ " '

The inprovement was begun hero during the fiscal year 1887, when a number of
hurdles in the series were built, The work of this year was building additional
hurdles; also extending and repairing those formerly buili. On account of the low
atage of water during this year all of the hurdles of this projected series could not
be completed, but the work so favorably affected the channel, both in depth and
direotion, that its navigation is much less difficult. The hurdles built this year
agfregate 1,693 feet in length, distributed on Nos. 3 to 18, inclusive. .

“osters Island.—The only work at this locality during the year was placing 4
section of mattress 100 feet in length, which had broken away from the hurdles at
Sulphur Springs and revetting the bank above it. As placed, it forms part of an
extension of the bank protection of 1882 to 1884, and which will be required for the
completion of the island protection. o o -

~Luweas.—At this locality the work was in making additions, extensions, and repairs

_to the series built there from 1888 to 1890. The lenglth of completed hurdle built

during this year aggregated 150 feet, distributed on Hurdles Nos. 43, 9, and 11, on
which work was in proiress at the clode of the year. s g

Cornice Island,—At t j
Hurdles Nos. 1, 2, 3, 4, and 5 proposed for its improvement and continued to the close

of this year, The total length of hurdles built aggregated 2,510 feet.

Rush Tower Reach,~This reach formerly comprised several detached works between
the hiead of Calico Island and Brickey’s Mill, which were grouped together for pur-
poses of administration, but during this year the division between the administra-
.tive reaches was mado at Michaels, the head of the locality formerly designated, in
distinction from other works within Rush Tower Reach, as *“ Hurdles on west side
‘below-Kennett's Castle,” and the designation Michaéls has been givenit, *

- Michasls,~The work at this locality comprised the consfruotion of Hurdle No. 1 )

and repairing, 88 far as practicable at the prevailing low stages of water, No. 3 of
the projected series. . RO . R T S

" The Jocation of No. 1 was changed by swinging. its shoré end about 1,500 feet up-
stream, leaving the other end unchanged, thus giving the line s direction inclined .

is locality work was begun June 1 on the construction of
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downstream to Osborne Towhead, which was protected by mattress and revetment.
On account of the exposed position of the hurdle 8 Luttresses, spaced about 300
feet apart, were built 80 feet above the hurdle. In making the shore connection 4
.piers of stone were built to the elevation of 16 feet above low water. Another pier
will be required, and all of them should be raised to the height ot tho hurdle, to pre-
vent a stresn of water pouring around the shore end at hiigh stages of river,

On Hurdle No. 3 the work was the completion of tho repair of the piling in the
west gap, which was in progress at the beginning of the fiscal year (see Annual
Report of the Chief of Engineers for 1894, page 1605) and in building 9 stone piers
to secure & connection with the rocky shore at the west end. The aggregate length
of hurdle built was 3,250 feet, ‘ : '

Fort Chartres.—This is one of the loculities notable for difficult navigation, Work
for its improvement was begun in 1875, when a dam was partly built to close the
chute west of Bruce Island, then known as Fort Chartres Towhead, after which no
further work was done unt:l the fiseal year 1893, when a series of hurdles was con-
structed during that and the following year, and the bank opposite was protected
in part to & distance of 5,500 feet below Sycamore Landing. |

The work of this year was the trimming of the piers on the rocky shore at the
west end of the hurdles, the protection of the cast bank of Bruce Island, and plac-
ing portable jetties to concentrate the current upon the narrow bar which still
obstructed the navigable channel. The stone piers connecting the hurdles of the
series west of Bruce Island with the rocky shore, which were built during high
stages of water, were repaired by placing part of the stone to better advantage.
The protection of the cast hunk of Bruce Island consisted in placing mattress 125
feet wide below water surface for a distance of 3,300 feet above the foot of the island
and covering the space betwecn the shore cdge of the mattress and the foot of the
abrupt bunk with vrevetment, : : ‘ :

Upon the approach of the low-water scason, about September 1, n shoal with about
5 feet depth developed in the crossing of the har néarly oppesite I*ort Chartres Land-
ing. Thoe channel above hold close to the Illinois side of the river with a large body
of water continuing down that shoreuntil Crook’s Landing below was reached, when
it dispersed into several small channels, none of which were suitable for navigation,
while the main or larger body spilled over the resf in a broad sheet to Rruce Island.,
In ovder to hasten the cutting of a chaunel through the reef, two portable jetties
were placed 8o that they forined a funnel-shaped chute, which eoncentrated the flow
upon ‘the bar.. The only chaunel practicable for navigation passed between the
Jjetties, and as towboats could only make the crossing by flanking,.the space between
“the jettics at the lower orifice conld not be sufficiently reduced to obtain the full
results desired. A narrow channel 9 feet dcep was soon opened along the face of the
lower jetty, but a bar which formed immediately below it concentrated the water
which passed east of the jetties into a narrow stream along the upper face of the
dry bar below, opening a channel 7 feet in depth, which was increased to 9 feet with
ample width by the use of pile-driver jets, S : .

These jetties wero comparatively inexpensive, as they were improvised from plant
- and material used in carrying on the improvement; asmall amount of grub plank
was the only material purchased directly for the purpose. 'I'ho work on the job-
ties was begnn September §, and they were removed on the 20th of the same month
after the desirved results had been obtained, I N . oL

- Turkey Island.—The work at this locality consisted in placing a mattress below
water surface for the protection of 1,200 feet of the west face of the island, with
stone revetment to the stage of 11 feet above standard low water. . The work was
in progress at the close of the fiseal year. :

Ste, Genevieve.—This locality, extending from the foot of Turkey Island to Kas-
kaskia, comprises several series of hurdles and bauk protection on both sides of the
river projected for its improvement, The work of this year included the repair, as far
as practicable, of thie hurdles below the foot of Turkey Island, built in 1891 and 1892
in accordance with the project to prevent the channeldeaving Little Rock, the land-
-ing. for Ste. Genevieve, required by river and harbor act of 1890; the extension of
this series, which has been included in the general project for the improvement of . -
-the river, down to-the head of Moro Island; the protection of the west face of Moro
Island on the Illinois side of the river; and the construction of & series of hurdles
on the Missouri side at Stantona Landing. R o
- The. work was still in progress at the close of the year, when the hurdles .com-
structed aggregated 6,675 feef, distributed on Nos. 4, 6,8, 10, 12 and 15 on the Illinois,
and Nos.2 and 3 on the Missouri side of the river, and the bank of Moro Island was
protected a distance of 5,700 fect by n mattress of the usual form placed below the
‘water surface, with revetnient ubove it to the foot of the abrupt bank. .

_ Devils Island.—The only work at this locality waus.the placing of a portable jetty
similar to those nsed at Fort Chartres in an attempt to increase the depth on the
narrow bar, over which only 4 feet of water could be carried by steamers, and that
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depth was found only in a channel which crossed the bar nearly at right angles to
the axis of the river, The waler wus spread in a thin sheet from bank to bank of
the river, withn depth of 24 to 4 feet throughout its entire width of about 4,000 feet,
without dry bars and with only Bmall differences of depth or velocities of current,
and without any well-defined indications that the channel would improve from the
unaided efforts of the river.

__The channel used by the steamers after crossing the Devils Island bar followed the
Illinois side some distance below and crossed to Cape Girardeau from Wahoo, where
there was another shoal, with little if any more depth than was found at Devils
Island, 'There was, however, a tendency to form o channel crossing to Flora Creek
on the Missouri side, leaving Devils Island above the bar, sufficient to induce several
‘steamers to attempt a crossing, but up to the date on which work was begun no
better ehannel had been found than that via Devils Island and Wahoo bars.

The crossing at Devils Island Bar was about 600 feet out from the island shore at
the lower hurdle of the series built there in 1883. The portable jetty, 600 feet in
length, was placed above this hurdle, and was inclined downstream from the shore
to tho best water, while pile-driver jots were used on the bar to aid in deepening the
chamnel. A small gain in depth was made, but 1 steamer with its tow grounding in
the channel flattened it out so that ‘gain was lost. No appreciable benefit was
obtained from the use of this jetty on account of the broad expanse of water, feeble
current, and want of available plant to concentrate the flow, The barges bein
needed for other work, the jetty was transferred to piles driven for & support, ang
as the Mississippi River Commission had begun surveys and taken steps preparatory
to operating the dredge Krperimenier on the bar, the force used in conuection with
this work was withdrawn, ,

Plates,—For further information this report malkes reference to plates numbered

- 1,2,8/4,5,and 6. Plato No. 1, on ascale of 1: 100000, is a map of the river from the
Missouri River to Big Eddy, 85 miles below Lads Bridge, showing the location of
works in the reach under process of continuous improvement, with bars as they
appeared upon the dates of the latest surveys and examinations available; for the
part above the Merchants Bridge, St. Louis, from tho Mississippi River Commission
charts of 1879-188%, with sketches made last year above SBawyer Bend; between the
Merchants Bridge aund the southern limits of 8t. Louis, from the low-water survey -
by this office in 1894, with examinations recently made Uetween the Merchants and
Eads bridges; for the part between the southern limits of St. Lonis and Kaskaskid
River, from the low-water surveys of 1895, and for the part below the latter point,
from the low-water survey of 1894, i

Plates 2 to 6, tnclusive, on a scale of 1:25000, shows the location and condition of
the works June 30, 1895, 'The localities where the work has been prosecuted during
this fiscal year are shown on the plates us follows: '

No. 2. Horsetail Bar and Pulltight, '

No. 3. Sulphur Springs and Fosters Island.

No. 4. Lucas and Cornice Island, ’

No. 5, Michaels and Fort Chartres.

No. 6. Turkey Island and Ste. Genevieve.

These plates also show works which have been projected nnd those previously
bll:ﬂt’ together with bars, as they appeared upon certain dates and stages as noted
thereon. : ~ '

Procuring materials,.—The brush required during the first half of the fiscal year,
10,749.1 cords, and 3,131.9 of the 25,754 cords required during the lust half, was pro-
cured by hired labor. The remainder, 22,622.1 cords, was procured by contract from
James Short. . ‘

‘The stone required was procured as follows: By hired labor, 34,792.6 cubic yards;
purchased in open market upon bids, after legal notice, 9,187.1 cubic yards, and by
contract with John Burns, 17,173.97 eubic yards.

Of the piles required, 7,497 were procured from the 8t, Louis Refrigerator and
Wooden Gutter Company, 8,616 from Frederick Haftweg-—both under formal con-
tract—and 3,395 from John Cleary, in open market upon bids, after legal notice,

-Other materials, including bolts, clevises, nails, rope, wire, spikes, and miscella-
neous supplies, were purchased ag required, usually in open market upon bids after
legal notice, but were procured by contract whenever that method was most econom-
ical and advantageons to the Government. ‘ E . ' ,

Plant.—The plant at the beginning of this fiscal year, even with the additionps pro.
vided for, was still insufficient for the proper expenditure of this aud future appro-
priations, besides & number of the vessels had become unserviceablo from age; there-
fore it was determined to increase the plant by 1 tow and dredge boat, 12 model
barges, and 15 skiffs, The skiffs have been purchased under an informal contract,
and the boat and barges are now in processof construetion by contract—the boat with
E. J. Howard, of Jeffersonville, Ind., and the barges with the Interstate Lumber
Company, of Chattanooga, Venn., The plant now available for service comprises
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the following: 2 towhoats, 7 steam tenders, 54 model harges, 35 pile drivers, 1 small

machine-shop boat, 2 derrick hoats, 1 steum derrick, 10 quarter boats, besides port-

able buildings for quarters and storerooms; 4 oftice and survey boats, 266 flats, and

. the necessary yawls, skiffs, tools, and appliances, ;

The towboat Gen. Gillmore was sunk by striking a hidden obetruction at Fort
Chartres, and was thoroughly repaired on the marine ways of this eity. Two pile
drivers were sunk in front of the engineer depot by ice upon the breaking up of the
zorges in February, and they were hauled out on the ways-at the depot for repairs,

fost of the vessels comprised in the plunt are comparatively new and in good con-
dition, except the hnll of tho towhoat Gen. Gillmore, which was built twelve years
ago, with the machinery much older; 16 model barges, which have been in service
more than ten years, 5 of them fourteen years, and the machinery of 7 pile drivers,
which has been in use fourteen years. : ; _

Engineer depot.—An important adjunct to the plant is tho engineer depot, which

- comprises warehouses for the storage of subsistence supplies and the various mate-
riuls used in connection with the improvement, blacksmith and carpenter shops, and
a building yard with ways for use in constraction and repair of barges and smaller

- vessels appertaining to tho plant. It hasa water frontago of aliout 900 feet available

_tor care of vessels harbored there for repairs or other purposes.

During this year in the work of constructing, completing, outfitting, and repairing
the plant, the towboats Gen. Gillmore and Gen. T, L. Casey, steam tenders, pile
drivers, derrick boats, barges, quarter boats, office and survey boats, flats, skiffs,
and yawls were overhanled and restored to serviceable condition as required,

(fauges,—Guuges were read under the direction of this office daily at. Chain of
Rocks, Bissells 'oint, Enginecr Depot, Jefferson Barracks, Waters Point, Cornice

- Rock, Brickeys Mill, Little Rock, Enst Kaskaskia, Chester, Bishops, and Grays
Point, The readings of these gauges and also the readings of the St. Lonis gauge
obtained from the Weather Burean have been filed for use in determining the changes
in stages and surface slopes resulting from the improvement of the river after their

- readings shall have been continued through a sufticient period.

., The gangoes show decided changes in stages and slopes on the portion of the river
immediately below St. Louis now under process of improvement, but the extent of
such changes resulting from the works can only be given after a long period of
gauge observatious, :

Stages of water,—This year is remarkable for the low stages of water whicl pre-
vailed, Beginning with 18 foet above standard low water July 1, the river fell to

“. that stage by the last of August; 2 rise of 2 feet kept it above standard low water
until the end of September, when it-fell below and remained thero until the opening
of navigation, February 26. During the cntire. spring season the river remained
unusually low, not exceeding the 6-foot stage above standard low water until June
13, when it rose to a 9-foot stage, which is 5 feet less thun the minimum spring, gen-
erally-called the Juno, rige recorded at St. Louis since 1861, )

Condition of the river—Prior to the beginning of this year the works for the
improvement of the river continuously downstream from St. Louis had been well

-advanced to Fort Chartres, a distance of 47 niles below, and. by the operations of
this year this distance has been extended 9 miles farther downstrean. Further
-work; however, will be required at most of the localities within this reach,

- The navigable channel has been improved and the minimum depths have been
cousiderably greater than prevailed within thie same reach before the improvements
begun or than prevailed in the unimproved portion as far down as the Ohio River.
The least depth found during this year in this reach, which formerly contained some
of the shoalest bars between St. Lonis and the Ohio River, was at Fort Chartres, -
where there was only 5 feet in the early part of September, but it was soon increased
to 9.feet as the result of the improvementand the application of portable jetties.
The depths helow the portion of the river under process of improvement were no
more than 4 feet at & number of tp’oiut,s during the unusually low stage which pre-
vailed from August to the closs of the season’s navigation in December, '

Form of construetion.—Hurdles in varions modifications of form have been built in
experimenting to determine which would secure the desired resultat the least cost,
A résumé of the forms of construction used at differgnt times in connection with the ,

provement prior to the beginning of this year is given in the roport for the tiscal

~year1894, © (Seo Annual Report of the Chief of Engineers for 1894, Appendix X 2,
page 1577 et ,'eqﬁ') EIRTE ‘ Jew T R
. The forms of hurdle used this year do not differ materially from those used last -
year, the essential features of a broad foundation mattress with piling driven cen-
_trally through it in form and height to resist the impact of ice and drift and to check
the velocity of flow at all stages below that of flood are common to all of them, thongh .
details may be varied tosuit particular cases, They may still be considered in the
experimental etage, for although they have stood- remarkably well, the absence of
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" floods or high stages when ice gorges were breaking prevented a severe test of their
strength to withstand the forces wliich have tested other forms most severely.

The forin of bank proteetion was the same as that used during the préceding year
and described with an acecount of its development in the annual report above men-
tioned. It consists, essentially, of a mattress with its shore edge placed at the inter-
section of the water surface with the bank and extending into the stream 120 feet
beyond the curve of standard low water, with a revetment of stone from the mattress
to the top of the bank. k ) o ) o : .

- Accompanying reports.—Reference is made to the reports of assistants in local charge
submitted herewith for further details. They are'as follows: Report of Mr. Gerald
Bagnall, assistant engineer, upon works at Horsetail Bar, Pulltight, Sulphur Springs,
Fosters Islaud, Lucas, and Cornice Island; report of Mr. William S. Mitchell, assist-
ant engineer, upon works at Michaels, in Rush Tower reach, Fort Chartres, Turkey
Island, Ste. Genevieve, and Devils Island; reports of Mr, E. D). Libby, assistant engi-
neer, upon brush and stone procured by hired labor; reports of Mr. Jobn O, Holwan,
assistant engineer, upon guuges and works constructed; report of Mr. C. D. LamD,
superintendent, upon constructing, repairing, and outfitting the plant at the engineer
depot. ‘ .

1 Very respectfully, your ohedient servant, ' D. M. CuRrrig,

: . Assistant fingineer,

Maj. Cuas. J. ALLEN, : :
Corps of Lingincers,

[N

REPORT OF MR, WILLIAM S, MITCHELL, ASSISTANT ENGINEER, ON WORKS AT MICHAELS
LANDING, FORT CHARTRES, TURKEY ISLAND, STE. GENEVIEVE, AND DEVILS ISLAND,

Sti. GENEVIEVE, Mo., June 30, 1895,

Major: I have the honor to submit the following report of operations for the
improvement of the Mississippi River within the reach below Michaels Landing
during the fiscal year ending Juno 30, 1895: B ’

For the first three mouths in the year work of construction, owing to lack of
funds, was supended and tho plant was in harbor at Rush Tower and Cornice Bluff.

During this time, however, considerable work of a wminor and temporary character
was done; 1,841 sticks of pile timber were received on an nnexpired contract and

- were transferred to Government harges to he held for use on tlie resumption of active
operations; a low-water survey was made from Foster Island to Kaskaskia to note
changes in channel depths and in bar and shore lines; the Missouri shore opposite
Chester was also surveyed to determine the amount of erosion (it was found to be
very slight) during the preceding spring high water and an examination was made
of Kaskaskia Chute. This chute was formerly the bed of the Kaskaskia River and -
at its head, near the town of that name, was crossed by a bridge long since destroyed,
The piers of this bridge had been: toppled over by the river or remnoved with the
excoption of that on the west bank, which at the beginning of the low-water geason,
in the latter part of July, became, by reason of the rapid erosion of the bank, dan-
gerous to navigation. It was destroyed by dynamite and the main channel of the
river now pusses over its site, . ) .

The low water also developed two very shoal bars which becatue serious obstruc-
tions to navigation in September. These were at Fort Chartres and Devils Island,

At Fort Chartres the crossing over the reef next Bruce Island shoaled to 5 feet. -
An attempt to increase this was made by the construction of temporary dams so-
located as to concentrate into the crossing the flow over the bar, The first dam

laced (September 5 to 8) was 600 feet in length, located 200 yards below the Island

ight, with its ends in deep water, 8 feet and 12 feet, ‘respectively, on the east

-and west si:les nf the bar, The dam consisted of five barges moored in line above
clumps of piles, and over the upstream sides of the barges were huug close aprons or
gates of 2-inch grub_Blank 16 feet long, each overlapping the next about 1 foot and -
wide enough to reach from the bottom to the water surface and heavil weighted =
with stone. A scour to 9 feet in depth-by 30 feet in width was cause along the
front of the jetty. There was a corresponding shoaling below the barges: which
‘protected a large aren of the bar from the current, the latter bein g driven east of the
dam to the lower dry sand bar, A second and similar jetty of four burges was placed
.above the crossing on the reef, parallel with the island shore, the two dams forming
the sides of & wide fununel to concentrate the flow over the crossing. The scour
along the second jetty was not as great as that near the lower line, and although the
depth on the crossing remained at about 6 feet it did not increase beyond that. - The ‘
space between the funnel sides was too great, bei ng about 1,000 feet. This, however,
could riot be lessened without danger o‘f; collision from steamers and tows whieh in
gussin » owing to the obliquity of the current, were compelled to flank across the

ar and to pass between the jetties, - - : A )
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East of the lower dam the channel increased rapidly in depth and crossed the reef
near the shonlder of the dry bar below the énd of tho island. When 7 feet depth
was obtained 4 pile drivers were placed at work jetting on the reef with their pumps
and soon had a well-defined channel 9 feet in depth across it. The dams were then
(September 20 to 24) removed, the pile drivers and barges being taken for similar
work to Devils Island. The east channel was soon after marked and lighted by the
Light-House Department, and continues in general use and is the best channel in the
vicinity, being abount 2 feet deeper than the upper crossing, and, slthough it has
flattened out somewhat, it has ever since given greater depths thair are found at

other points. ‘ ) ) o
The locations of the dams, directious, and depths of currents and channels are

shown on the accompanying tracing. -

At Devils Island the steamer crossing was about 600 feat out from the hurdle near

the lower eénd of the island and had shoaled to 1% and b feet. It was very short nnd
“almost at right angles with theaxis of the main river, which is here very wide and -

shallow, spreading at low stages with fecble current over an enormous flat bar sub-

merged from 24 to 4 foet, thore heing no dry sand or ridge anywhere in the vicinity
“to concentrate the water inte a channel. - , ,

A jetty or wing dam of barges and plank aprons was placed (September 24 to 27)
in a line 700 feet long, sloping slightly downstream from the island shore sbove the
hurdle to deep water, It was located on o shoal on which ouly 34 to 4 feet of water
was found. The pile drivers wore also nsed to jet on the reef as at Fort Churtres,
but owing to the feeble currentno great gain in depth was made on the erossing,
although a scour waseffected along the line of the dam. “The barges were afterwurds
removed (October b to 9), and in their stead piles were driven as supports for the
plank aprons and the duwn was permitted to remain during the rest of tho season.

A number of steamers and barges were aground on the crossing in September and
October, the bar proving a serious obstruction to navigation. ,

On October 11 the small forco engaged on this dam was withdrawn, a survey of
the bar and vicinity having been begun by the Mississippi River Commission by
which the dredge Krperimenter was to be placed at work, :

Coustruction work was resumed October 1 at Rush ‘Tower and Fort Chartres..

RUSH TOWER WORKS.

Hurdle No 1.—At the stage of river then prevailing (4 feet on St. Louis gauge) the
line originally projectod for this hurdle was partl y across a dry bar and partly in such
shoal water that pile drivers could not be floated. For this reason the west end of
the hurdle was moved upstream 1,500 feet, making a diagonal live 3,000 tewt jong
from the foot of the bluff' at Michaels Landing to its original east end at Osborne

‘Towhead. A minimum depth of 3 feet on this line was thus secured, whirch was
thought sufficient, as the river was then very low and the usual October rise
was expected. But the river continued to fall steadily until 2 feet on the gauge was
reached and remained all season at an extraordinarily low stage (about 3 teet), 8o
that the line was in great part in very shoal water and much difficulty and delay
were occasioned. As the pile drivers could not get to the rear line to drive brace
piles, for 1,250 feet of tho line the piling was driven in two rows of sta gered four-
pile clumps. In this 1,250 feet ahont 700 feet .had to be driven before the mattress.
was fabricated, as the depth was insufficient to float the drivers over u mattress.
The remainder of the line was driven in four-pile clumps, spaced 9-foot centers, and
doubly braced from three-pile elumps 25 feet back of them. The hurdle was built

~with an allowance of one pile per running foot of line. For a connection with the
rocky shore four piers of stone, spaced 25-foot centers, were raised to the level of the
16-foot stage.. One more pier and an increased height of all to the 22-foot level will
berequired at high water to complete the hurdle to the main bank, .
“To protect the line from ice there were built eight large buttresses of pile clumps
and stone, spaced 300 feet between centers and 80 feet above the hurdle. These but-
tresses were founded on brush mattresses 110 feet wide by 130 feet long, lapping 10
feet on the hurdle foundation. .The original plan was to fill in the buttresses with

“brush and stone, but, on account of scarcity of materials and the shortness of the
season, only the front wedge of ench was filled with stone to the 12-foot stage, and
the remainder was filled to the water surface around each clump of piles. The
details of a buttress are shown in the accompanying drawing. = o -
. To fix the outer end of the hurdle, Osborne owhead was protected with a mat-
tress and stone revetment to the 12:foot level from & point 200 feet below the hurdle,
around th, apper end of the towhead and along the entire length of its east side,

" Hurdle No. 8.~The repairs to the piling, which were begun in June and were
-incomplete on the suspension of work in the summer, were finished, and for & shore
connection nine stone piers, 25-foot centers and to the 22-foot level, were built,

_The location of the works at Rush Tower with depths of channels and bar lines -
are shown on the chart, - T T o
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FORT CIIARTRES WORKHS,

The stone piers forming the shore connections of the-hurdles in this system were

redressed and walled up in rough bond to prevent slipping under pressure from high

water. B
A low-water mattress was placed (October 2 to 31) to protect the rapidly caving

east bank of Bruce Island. It wus of the ordinary type, 125 feet in width, and
extends 3,300 feet upstream from the lower end of the island., Between the shore
" edge of tho mattress and the foot of the nbrupt bank at the level ot the 6-foot stage
of river (St. Louis gange) & space of an average width of 14 feet was revetted with
stone. The bank above was not graded, but will be revetted after the action of the
tirst high water. '

The location of the mattress is shown in the accompanying chart. :

All work for the fall season was completed November 27 and the plant was at once
removed for the winter to the harbor in St. Marys Beud and to the engineer depot.

About 729 sticks of pile timber, delivered November 26 on the contractor’s barges

at the harbor, were transferred to Government barges,

‘The ico formed during the winter was unhusually heavy, but fortunately on break-
ing up it passed ont ab a low stage of river (about 10 feet, St. Louis gnuge) with-
out tho slightest damage to the works. The river remained at such a low stage
during the spring that when operations were resumed the project for the reach near
Ste. Genevicve was found to be the only ono which could be advantageously begun,
Accordingly work was begun (April 15) with the repair of Hurdle No. 4 above Mudds
Landing and the construction of other hurdles in this series. As the new lines
wero to lie between the Hlinois bank and a saud bar (dry at 4 12-foot stage) protect~
ing their outer ends, it was thought that the construction of the alternate lines,
Nos. 6, 8, 10, 12 (spaced 2,000 feet apart), and No. 15, crossing Moro Slough, would
secure such regults as would render the remaining lines, in whole or in part, unneces-

sary. Hurdle No. 14 was omitted, as it was found to cross very deep water, necessi- -

~tating tho use of very long piles, and its site seemed protected by Nos. 12 and 15,
but as it was at the upperend of the deep water along Moro Island shore the pro-
tection mattress for the island was moved up to that point. )

Of the series of hurdles on the west side of the river it was decided to build all
the lines (omitting only No. 1 as too short to be effective) abutting on the towheads

“in fronk of Ste. Genevieve. - .

EAST SERIES.

Hurdles Nos. 2 and 3.—These lines have collected large deposits about them which

now form a coutinuous bar, dry at mean stages, with the lower end ot Turkey Island,
Both hurdles hiave been badly broken by ice, but on account of shoal water repair
was not possible, o o

Hurdle No. 4, —This line was originally 950 fe€t in length, but the piling in its
outer half has also been demolished hy ice. The remainder of the hurdle was
Tepaired and the piling restored for 300 feet with curtains to the 15-foot level, On
account ot shoal water nothing further could be done.

Hurdles Nos. 6 and 8.—These hurdles are 725 and 850 feet in length, respectively,
and are completed. , ‘ ,

-Hurdle No. 10,—'This line is 1,100 feet in length, and is complete, with the excep-
tion of the piling, for 300 feet across what has been throughout the season a dry bar.
This portion will be driven at a higher stage of river.

Hurdles Nos. 12 and 15.—Theso lines are 1,550 and 1,150 feet in length and are also"

completed. The latter line is without ice buttresses, as its ends abut on the Hlinois
shore and Moro Island, - : A

These hurdles are all of the same type., They are founded on woven brush mat-
tresses 100 feet wide, extending from revetmentsof stone on the main bank to T-head
mattresses at their outer ends. As the Illinois bank is here very firm, the stone revet-
ments were not carried along the bank beyond the foundation mattresses und were
raised from the mattresses to the foot of fhe abirupt bank only, or on those portions
of the bank which had already assumed a snitable slope, no grading being done. In
consequence the tops of the.end revetments are at the levels of the following con-

tours: No, 6, 17 feet; No. 8, 15 feet; No. 10, 18 feet; No.12, 20 feet; No. 15, both ends

17 feet. - = . : : , S .
As the outer ends of Nos. 6 and 8 were 80 protected and in comparatively shoal

water the T-head mattresses were made only 200 feet in length. The T-heads for -

Nos. 10 and 12 were made the usual 300 feet in length, and as the bank of Moro Island

wassandy it was protected with a 300-foot shore mattress at the root of hurdle No. 15.

This is, of course, the length of the revetment at this point. 0
~ The average allowance ol piling for all these hurdles is one pile per linear foot of
Jine, This proportion varie§ from one-half pg;ck per foot in ‘very shoal water to one
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and a half sticks in deep, strong currents. 'The piles were driven in three or four
pile clumps staggered in double rows, the top of each elump being bound with four
turus of an 18-strand wire (No.14) cable. In deep water, as at the outer ends of
lines Nos. 10 and 12, the rows of clumps were strengthened by Lraces from a row of
three pile clumps driven 25 feet below the main hurdle, each of the latter clumps
supporting two braces, The outer ends of Hurdles Nos. 6 to 12, inclusive, are pro-
tected from above by ico huttresses similar to those built at Rush Tower and filled
with brush and stone to the 15-foot lovel,  The buttresses are immmediately aliove the

huardle lives and are founded on the hurdle mattresses.
All the hurdles are screened with brush eurtains to the 15-foot level.

| WEST SERIES,

Hurdle No, 2.—The foundation and T-head mattresses have héen placed as has also
the shore-protection mattress, which was increased in length to 400 feet on account
of the very soft character of thebank against which the hurdle ubuts. This length of
bank was graded by a water jot from a pile driver to a slopeof 2 to 1 and was revetted
with stone to the top, -

Only a portion of the piling for this lurdle has been driven.

ITurdle No 3,—The foundation T-head and bank-protection mattresses have heen
placed, and about H00fect of piling has been driven. ,

- Ifurdle No, 4.—The bank-protection mattress has been begun,

BANK PROTECTION.

Moro Island.—A protection mattress of tho usual type has heen placed (May 11 to
June 25) along the west shore of this island from hurdle No. 14 to‘the bar below the
steamer crossing, 1t is 5,700 feet in length by 127 feet in width, and was builtin
thirty-eight working days. Between the inner edge of the mattress and the foot of
the abrupt bank at about the level of the 10-foot contour, a space averaging 20
feet in width with very flat slope, & layer of spalls 12 inches thick has been pliced
for the full length of the mattress, This will prevent cutting at high water along
the foob of the hank behind the mattress and will afford a good footing for the riprap
which is to be placed after the bank hasbeen graded by the action of the river,

Turkey Island.—On June 14 the construction was begun of & protection mattress
for the west bank of this island. The head of the mattress was placed aliout oppo-
site White S8and Depot, at the upper end of the deep water along the shore.

As tho delivery of brush has been slow, only & small force has been engaged, and
but 1,200 feet of the 5,000 feet contemplated have been completed,

The locations of all the works are shown on the accompanying charts, and the fol-
lowing tables give the amounts of the work done, the expenditures of materials, and
the service of equipment at each locality, - : :

Jonsiderable delay has been occasioned this spring hy the slow delivery of pile
timber and brush by the contractors. .

’I‘hrou;l.»;h(mb the entire year the river has been almost unprecedently low. This,
during the full, made navigation extremely difficult and hazardous, but the prolonged
low water during the winter cut out a well-defined channel in which the entire low
bas been concentrated since the opening of navigation in the spring, and the depths
obtained have been remarkably good for the stages of river- prevailing. Especially
has this heen the case throughout those portious of the river under process of

improvement,

TABLE No. 1.—DPortable Jetties localed at Fort Charires and Devils Island.

Fort, Devils
Chartres.| Island, | Total

) 0721 174 7 1T B foot.. 900 700 1, 600

Piles: S ¢ . ,
Driven .......iiiien.in [ . .. 30 25 b5
feet. . © 550 440 290

_ Penetration .o....oceiiiiiiiiil , ......
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TasLe No. 2.—Work done at Rush Tower Works.

2081

¢ Hurdles.
. s Total
. Repairs of ’
Ne. 1'. No. 8.
Hurdles. ... i i e e e s linear feot. . 3,000 250 3, 250
Piles: . ]
Driven s.oocivniiiirmiiarenaa . Geeeaten e -..uaumber.. 3,776 306 4, 082
.ooGfento ) 59,208 4, 937 63, 538
..................................................... number.. 429 3 432
g linear feet. .. 060 |oenvenniian 3,051
square feet. .| 422,000 j............ 422,000
glinear feet ... LOW oo, 1, 025
square feet..| 126,407 |............ 126, 407
Stonu revetment, east side Osborne Towhead........ { L’é’:ﬁ:ﬁf?ﬁ& ,3,3;: (1)3;’ et “:13: (1)21
Too DUtErOSBeS . . ittt it ineia e cearren v arany ienen number. . B - I P 8
Piers, shore conneetion...o.o.voiiiiimiiiiiiianiieirioaiennnes do.... 4 .9 13

TanLe No. 3.—Work done at Bruce Island, bank protection.

Linear | Square
feot. feet.
3,276 404, 817
3, 276 46, 200
TasLE No. 4.—Work done at Turkey Island, bank protection.
Linear | Square
feot, feet,
Protection matbress .. .. ... it i e n e iia e 1,200 152,400
Revetment abovo Matbreoss. . ..ottt e veie e e catira s e e aienas 600 12, 000
N ‘
TABLE No. 5,—Ste. Genevieve works, hurdles, cast series,
Repair
and 1osto- Ny, g, | No.8. | No.10. | No. 12. | No. 15. | Total.
No. 4. )
300 795 850 900 | 1,550 | 1,150 5,475

-Hurdles, equivalent....linear feet..
*iles: .

Driven cvvveeaseiecnnns number

Ponetration ............... feet. .
Braces placed ............. number..
Foundation mattress, § linearfeet...

{

including T-heads.. § square f: et..

Cnrtains ................ linenr feet. .
Rovetment, shore§....... do....
ends..... . square feet, .

10, 500

18, 600

- TABLE No. 6.—Ste. Geneviereworks,

Moro Island hank protection.

Linear uvare

feet. | - foet.
Proteotion MALEIOBS ..« -« .eeereeneceaeeenneesernemm s amee e ee e e s 5,700 | 723,900
Rovetment above MattroBs. .. cuieee e iniiiiiii el i iinat cancacainnerassnenen 5,760 | 114,000

"ENG 95—131
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kTYA‘BLE‘NO.V 7.—~8te. (lenevieve works, hurdles, west series,

. R o i No. 2, No.3. | No.4, | Total

Hurdles, equivalent...... PO Sivens ST TR linear fect. ! 350 2V SO 1,100
Piles: i . e ’ )

80)3 573 R R PR SRS number.. 50 43 |.. 404
‘Penetration.cooo. ... .feet» , f%{f ?.;ég peseaeiene g(l)w_t;

R . . et. ., , o) y b
Foundation mattress, including T-heads....... { }x’(;ﬁ::et;‘égc. Nt o0 | 16 1 000 *) L o
k . linear feet. .. 400 L...oo.... 400
Bank graded.............. . . g squaro fect..| 14,000 |... 14, 090
) . i : cubic yards.. 4,500 4, 380
g et .. ( 1
Revotment, 8hore onds. . cveee.iiinnrennion... {g;‘:::of;é&. T ?)O’g i 16, 000

*Begun,

TasLe No. 8.—Suhunary of work done during fiscal year ending June 30, 1893,

Fort I Ste. Genovieve works. ’I
4 N N
O | [ BRGS Mrarkey |
tros | Hush | bank | Jelandy Har ) ggeng | e apgg,
D‘.‘}"‘“H ower: protec- )r:;tl(-c— c':x:t‘ hank west
i tion, |DFOI0C-y OA8b gtee. | W
lflshm(l. tion. | sories. |- tiom, series.
Wing dawms.......... linear feut..l L,600 ... .l PR SR IOUUT R 1,600
gur tey, equivalent....... (1 1) T S 3,250 f........ ceeienedl B 475 il 1,100 9,825
los: ‘ : : . !
© Driven number. . 651 4,082 1.....oi]ieinnnn, 5,503 {........ 493 10,133
Penetration............ iit’acb. . 990 | 63, %g ................ 89, 4;7; ........ 9,145 163, 130
Braces.....ovuiinann.. number..j........ {1778 (RRUREIUN NN I . 1) ORI MR 480
Foundation mattress, ¢ lnearft..\,....... 3,951 ooeaieiin, 6,460 {..... weof 8,007 13,468 -
including T-heads. ¢ square ft.l.__..... 422,000 . ooioiofiiinnns 643,110 j.._...... 334, 000 | 1,309, 200
Curtains ....., PRI linear {'ect,.. ........ ;10 27 T 5§, 828 el 5, S:ZEli
v § oo do,...0o...... 251 3,276 200 . ....... V700 Lot 11,20
?“Omtionmml‘e“{ squarofi. o 26, 407 404, 817 152, d06 | .. 00" 793,900 |01 oav| 1,407,524
: inearfeet.......... O P U I T 400 400
Bank graded....... gaquare ftofeveinnn, TN W ISP R S PN [ 14, 000 14, 000
’ N cubio yda. .l ..o e e T P P 4,500 4, 500
liny 1t I 1,087 { 8,276 600 700 | 5,700 400 11,713
Stono revetment placed Lo fu.[ 000 | 23,164 | 46,200 | 12,000 | 19,000 [114, 000 | 16,000 | 230,964

Very respectfully, your obedient servant,

e ) V - Ww, 8. MurCHELL, Assistant Engincer,

Maj. Cuas, J. ALLRN, »
Corps of Engineers. .

A}

REI'ORT OF MR. GERALD BAGNALL, ASSISTANT ENGINEER, ON WORKS AT HORSETAIL
‘BAR, PULLTIGHT, SULPHUR SPRINGS, FOSTERS ISLAND, LUCAS AND CORNICE ISLAND.

- + CORNICE ISLAND, Missouki, June 30, 1895,

- MaJor: Ihave the honor to make the followin{; report of operations at Horsetail
Bar, west, Pulltight, Sulphur Springs, Fosters Island, Lucas and Cornice Island for
the fiscal year ending June 30, 1895, -

. ‘The plant which had been employed at Horsetail Bar, east, in the spring of 1894
remained in harbor at Kimmswick, Mo., from July 1 to September 80, 1894, During
that time the force employed on the Heet, besides their regular duties of watchipy

-8nd caring for the plant, were oceupied in transferring piles from the contractor's .
barges $0 Governient barges and in assisting to calk such boats as needed it, The
office force was employed during that period in making and plotting surveys and in
~g)gl:‘iiltlg detail drawings of the different methods employed in the construction of

urdles, - - L ‘ '

- On October 1, 1894, work was commenced at Sulﬁhnr Springs and continued until
the close of the season. Work was carried on at Horsetail Bar; west, from' Novem. -
ber 10 to the close of the season, and at Pulltight from October 10 to November 10,
1894, On April 15, 1895, operations were resumed at Sulphur Springs and continned
until June 30, 1895, On May 18 a small piece of mat was placed on Fosters Island
88 bank protection. On May 17 o shore mat was placed on Hurdle 4} at Lucas. On
my 25 work was commenced at Cornice Island and continued to the end of the fis-
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. , _WORK DONE, , , : ,
- Horsetail Bar, west,—Two hundred and ninety linear feet of bank protection was
completed immediately below Dike No. 1, 'This was carried up the bauk to about a
16-foot stuge, . (See Plate IT.) ; ‘ , B

Pulltight.~The buttresses on lines Nos. 0 and 1 were raised to an 18-foot stage Ly
alternate layers of brush and stone. Buttresses were constructed on the outer ends
of lines 04 and 2 and carried to an 18-foot stage. (See Plate II,)

Sulphur Springs.—Hurdles 54, 64, 8, 84, 10, 104, 12, and 17 were finished and all
curtained except Hurdle 17, wlicre the depth of water made it advisable not to cur-
tain. Hurdles 3} and 13 were nearly completed. Iurdles 14, 15, and 15} were com-
menced, but could not Lo completed without encroaching upon the steamboat
channel, At Hurdle 18 tho shore mat was built and sunk, (See Plate III.) _

Fosters Island.—One hundred feet of bank protection was placed on the upper end
of the island and carried to about a 16-foot stage. (See Plate 111.)

Luoas.—Hurdles 44, 9, and 11, were commenced. On Hurdle 44, 170 feet of mat-
tress, which had broken loose at Sulphur Springs, was floated into position and sunk

a8 a shore mat, (See Plate IV.) , o : :
Cornice Island.—Hurdles 2, 3, 4, and 5 were nearly completed and Hurdle No. 1

commenced, (See PlateIV.)

Class of hurdles constructed at Sulphur Springs.—Hurdles 34, 64, 84, 104, and 15 were
braced diagonally with two braces to each clump, - The outer ends of Hurdles 8, 10,
12, 154, and 17, and the inghore end of Hurdle 13, were also braced diagonally, "The
outer half of Hurdles 12 and 17 were strengtheried by & second row of clutps driven
close behind the upper row, ou account of gheir exposed position and the strength of
current prevailing there. Where diagonal braces were placed behind a strengthened
burdle, a3 on the extreme outer ends of 12 and 17, the braces were bolted to the lower
row of clumps. The outer ends of Hurdles 64 and 12 were protected by buttresses
built to a 20-foot stage and on the outer end of Hurdle 84 a huttress was commenced
but only completed to an 18-foot stage. 'The shore at the ends of all the hurdles was
protected from cutting by a shore mat 300 feet long above which revetment was
placed to such heights as the stage of river would admit without excessive cost.

METHODS OF CONSTRUCTION,

The methods of construction employed were the samo as those described on pages-
1596 to 1698, Report of Chief of Engineers for 1894,

RESULTS AND OBSERVATIONS,

There was a good navigable channel between St, Louis and Michaels Landing
during the low-water season of 1894, While there has been considerable deposit at
the different localities, the excessively low stage of river since the opening of the
spring season has prevented results which might have been expected had the river
reached its usual height. The chief deposits during the fiscal year have been ut
Horsetail Bar, east, Carrolls Island, and Twin Hollows. -

During the seasons of the fall of 1894 and of the spring of 1895 work was retarded
by the low stage of river, which interfered seriously with the procuring of material,

PLANT.

- The new pile drivers have continued to do very effective work both as regards the
number of piles driven and the penetration obtained. A third steam tender was
added to the plant employed during the year and has greatly helped to expedite
the work., The old quarter barges with portableshanties which remained in service
at the end ofthe fiscal year ending June, 1894, have been replaced by large qunarter
boats, tending to increased comfort and better health of the men. - S

TABLE NoO. 1.—Showing wofk done at Horselail Bar, west, and at Pulltight, ddh’ng the
- fiscal year, ;

HORSETAIL BAR, WEST.

Bank protection: o ‘ " Bquare feet.
Mattress constructed and sunk, 40 by 100 feet; 250 by 115 feet.......... 32,760
Revetment placed ............o.oiil. e eeas S --. 31,707
S : - PULLTIGHT. : i

Buttress constructed at Hurdle— : Cnbis yards.

[+ | S edmee abeenircatacereaes emneaneenanones eeeaindaansens 1,362
NO O i i vt ree e ieerrre e mmvevas ceeemssirenasan 2,313

L USSPV SN 7 TR
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TABLE No. 2 .-—-Showmg work d«me at Sulphur Springs, 1l1., dumng ﬁacal Year.

: At Hurdlo No,—
o % | o | & | 8 | & | 10 |0 | a2
- Hurdles constructed.. linem feet.. 400 420 ] 440 570 040 675 930 1, 000
Hurdies braced. ....o0v.. .. do... 400 feaueanss 440 80 | - 550 160 730 230
Hurdles utrcn}zthoued ....... 1 15 TR PR SN AP P FRN FOUUDN RDRI 450
Hurdlesrebuilt............. 5 1 O DR PO TN PN N DY NI
Foundation matiress con- do . 985 880 1. 1,041 790 5 940 | 1,455 1,578
“structed and sunk....... (. £t..]100, 880 | 90,720 |101, 633 | 88,480 | 00, 160 105, 280 |161,040 | 161, 376
Shore mattress m)nstrucu'«lglin  { T8 PN P DN EPATHI PO SN R O PO 108
and ballasted cemen. L D S Y PR P, 5, 608
Buttress constructed and bal-
lasted.............. cubie y nrds.. ................ 3,663 I........ 3,543 | ciivnciliiionnnn 4,193
Revetmentatend of hurdle. u} 30,178 | 10,458 1 23,476 : 16,480 | 16,008 | 25,638 | 16, 660 9,200
Curtain construected. . .linear 38 380 845 555 -575 630 870 885
Earth excavation....cubicy urdq. ......... 370 oeunuas b2 1,1 N D DR P cmmravas
Pilesdriven...ivcenvunn.. aumber 325 292 463 439 716 573 847 852
Bracesplacod...cooverriinnnn 0... 98 {oeeann.s 104 bt 158 46 175 54
Stringera placed...ecnennn.se ) 13 RS PO GO PO s R M PN N N P
At Hmdlu l\'o -
. s e —— 4 by o b mrm = aie - S + b2t g o Total
B | 5. | 15 l 1. | 17 | 1.
Hurdloes conatructed. . .lincar feot. . 870 150 260 435 founnens 700 1....... 7,490
Hurdles braced. .......... v, 300 foenonn 150 175 feeennnss 200 {iv..... 3,416
Hurdles strengthened....... [37) DS PO It P RN P 200 f....... 6560
Hurdles rebuilt. . cvenenan.... doo.uloe. 60 L1 3 RO D PUT T AU 105
¥oundation matiress con- % do....| 1,260 415 554 945 | . 3001 1,320 5 13,623
structed and sunk....... 8q. ft.. 131 520 | 36,880 | 52,448 i 88,720 | 29,280 (143, 040 [39, 760 |1, 421,217
Shore mattress construeted hu ) 700 IO RN PRI ST N SN 108
and ballasted............28q. fb..{........]. (R ! DRI FPUISDY DERPTIT NS 5, 508
Buttress constructed and ‘bal-
lasted..cueeen..o...oubio yards. ... ficue. ... P O DU N . 11,399
Revetment at end of hurdle.sq, f0..(13,118 | 11,908 | 17,198 |- 25,848 |........ 2,688 (14,660 | 234,028
Curtain conatructed .linear feet. .|....._..|. (RPN [P PR FIIDREN PRSI PO 4,620
Earth excavation .. ..cubio yards..| 1,200 311 I IR DR SRR I PO 880 3,400
Piles driven.. . .number. . 585 n7 224 315 .} 534 9 6,315
Braces plnce«l. veedo., . . 35 {...... 843
Stringers placed............. do.... L2 P .9

TABLE No, 8.—S8howing work done at Fosters Island and Luoas during the fiscal year.
' FOSTERS ISLAND

Bank protestion: i foet 100
Inear 1ee%...
Mattress constructed and BUBK. cvueeiiriarioraretianeiceionnnriennennennnn { squarofeet.. 11,200
.Revetment b T S S PR i L 4,851
LUCAS.
At hurdle No. —

o 43. 9. 11. | Total.

Hurdles constructed ...... veorens Sesegrianri e anaeaas linear ,f'eet, T e égg . (],352
....... -do. cessemma

Foundation mattress constructcd and sunk.......... { square feot..| 10,040 |ornromos 85,300 | 10 ‘: 340

Pilesdriven........ E T R vemraas number..|........ 31 85 126
" PABLE No. 4.—Showing work done at Cornice Island, Missouri, during fiscal year.

At Hurdle No.— ;

— = ‘Total.

v 1 2 | s . 5. o
Hurdles oonatruoted ederaniisn . linoar feet. . 180 540| € ' 2,510
Foundation mattressconstructed § ....... do.... 85 1 - 1,020 5,100
andsunk...... .. ooiiiieieens square foet..| 104,880 | 114, 240 549, 960
Buttress conatructed and ballas -¢ubic yds.. | Ll avefe 1,733
Revetment at end of hurdle....... nquapeflegt 1,500.| 18,600 28, 150
inear fee . : . 00

Curtain. construcwd.......«... . { aquaro foeb. . : - 7,200
Piles: driven ................. Ceeivesane number. . 100 1, 620

Very respectfullv, your obednent aervant

Maj CHAB. J ALLEN

C’m}u of Engnmera. - i

GEBALD BAGNALL, Assistant Engineer.
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REPORT OF MR. C. D. LAMB, SUPERINTENDENT, ON OPERATIONS AT U, 8. ENGINEER
f DEPOT, S :

UNITED STATES ENGINEER DEPOT,‘
8t. Louvis, Mo., June 30, 1895,

Majyor: T have the honor to submit the following report of operations at the engi-
-neer depot during the fiscal year ending June 30, 1895 ‘

The force employed during July and Angust was small, béing only that required
to care for the property on hand und handle the stores and material roceived, but
early in September the repairing of plant for use during the fall season was begun
with a force consisting of 60 carpenters and calkers and 35 Inborers. This force was
reduced as repairs wore completed; but a few were retained, with the 5 machinists
and 2 blacksmiths, through the winter, employed in coustructing and repairing the
plant for use in the spring.  The forco was again increased in the spring, and all

floating equipment calked .as required for use. The employees retained at the close
of the yearincluded only those required for needed construction and those employed
in hand]inﬁ the supplies received and shipped, : ,

The work done upon plant during the year, as in former reports, is divided into
three clasges—construction, extraordinary repairs, and ordinary repairs, .

There was also considerable work done on material besides the labor employed in

handling supplies shipped to the construction works below. .

CONSTRUCTION.

Tenders.—~Steam tenders Nos. 5, 6, and 7 were received on July 4. They were pro-
vided with reels, racks, coal hunkers, ete., and sent out for service when needed for

construction work in September., .
Pile drivers.—Theold pile drivers Nos, 1to 6, retired dnring 1893, were replaced with

new drivers bearing the same numbers. »

These were built on six of the Cincinnati hulls with extra heavy hoisting engines,
having7 by 10inch cylinders, and 14-foot hoilers, 42 inches diameter, with four 104-inch
flues, Nos. 4, 5, and 6 were built with steel leads of the pattern described in pre-
vious reports, but Nos. 1, 2, and 3 with yellow pine leads, 8 by 12 inches by 42 feat
.high, No. 2, however, was damaged by the ice in February, and the hull was
replaced by another having steel loads of the nsual pattern, ,

The machinery for use in replacin§ that retired from pile drivers Nos. 16, 17, and 18
was received and placed aboard the hulls on which it will be used, and the leads and
sills were set up on Nos. 16 and 17,

Barges.—Another hatch was cut in each end of barges Nos. 101 to 188, and hoods
placed over both hatches at each end to turn fresh air into their holds.

Quarter boats.—Quarter boats Nos. 7, 8,9, and 10 were supplied with eross bulkheads
in the dining room, swinging fenders, pumps, lockers, bunk ladders, galvanized ven-
tilating pipes running into the holds, and hatch hoods, and sent out for service as

required. : N
Office and survey boats,—Boat No. 4 was provided with iron pumps and hatch hoods,

and made ready for service. :

Small boats.—Twenty-four decked flats were equipped with ways, and twelve of
them with capstans. Ten open flats were decked. Fifteen new skiffs were painted.

Tools and appliances.—Fire tools, spanners, etc., were made for 12 pile drivers,
Other tools were made as.reguire‘d, including 20 sets of mattress chains, 268 capstan.
bars, 4 imllliing flats, 50 life Hloats, 50 pikes, 100 pump boxes, 12 jackscrews, and 150
stage planks, ~ ‘ ,

B%arding outfit.—Tables, benches, and clothes hoxes were constructed for use on
quarter boats Nos. 7 to 10, comprising 77 tables, 200 benches, and 24 boxes.

Portable jetties.—Two hundred gates for portable ijet;t:ies woere made during the
spring for use during low water, each 10 by 10 feet, of No. 16 corrugated iron riveted
to three unequal leg angle irons, each 3 by 5 by 5-16 inch and 16 feet long.

EXTRAORDINARY REPAIRS,

Towboat Gen., T. L, Casey.~The steam ca}}stan phrchased during the last fiscal
year was fitted to its place on the boat. The bulkheads were changed to allow-
space for & kitchen upstairs and to give more room for coal on deck. - ,
Towboat Gen. Gillmore.—The steamer Gen. Gillmore wns docked at Carondele
after being sunk during October, and repairs upon her hull completed ab this pluce
during November. The work done here consisted in renewing the deck, nosing, snd
plank-sheer forward, calking the deck, topsides, and outriggers, and relaying the
orick in the furnace. - PR : ' :
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- Steam tenders.—A new steam capstan was purchased and set up on tender No, 3,

Pile drivers,—lixtensive repairs were made to pile drivers Nos. 7, 10 and 15 during
the fall, the cabins being rebuilt and new leads set up complete, Theso leads were
of yellow pine, like those of No, 1, but the sills, braces, and chocks were of iron.

Barges.—T'he barges built in 1885, Nos. 1, 2, 3, 5 to 9, and 30, were pulled out upon
the ways and extensively repaired, The work done was about the snme on each
barge, and consisted in renewing the rotten plank in the bottom and lower sides,
calking the bntts and new work, sheathing the decks with inch hoards, and renew-
© ing the Ditts, kevels, timber heads, nosing, and plank-sheer,

Quarter barges.—Quarter barge No, 27, which was on the ways at the beginning of
the year, was calked and lannched. )

The quarter barges built in 1885, Nos. 4, 11, 28, and 29, were docked and repaired
to the same extent as the barges built at the same time. The portable buildings
were removed from No. 9, and it was sent out for gervice as a barge, ,

Small boats,—Eighteen skiffs wero repaired with new sides of California redwood,

“ "ORDINARY REPAIRS, -

Whén wesk was resumer. for the fall season the entire floating plant was calked
and preparad for service, except u few small boats on the bank at this place, A part
of this work was performed ot the yard and awpart at the works below by a force

sent down for that purpose. -
The same repairs were repeated in the spring, partly at the depot and partly at

the winter harbor: :

In addition to the above, small repairs were made at the depot, as follows:

Towboat Gen, T. L. Casey.—Small repairs were made to the escape pipe and fur-
nace of the boat, and nine of the swinging fenders were renswed.

Towboat Gen, Gillmore.~The escape pipe and five fenders wero renewed,

Steam tenders, —Small repairs were made as required npon the hulls and machinery
of all the tendurs, No. 3 being pulled out upou the ways, the knnckle seams calked,
and the ruddeia repaired during the fall and again in the spring, when the rudder
posts were entisely renewed and the furnace repaired. :

- The Providence capstan was taken out of No. 4 and replaced by that from the

steamer Gen. Cusey. - .

Tenders Nos. 1, 2, 6, and 7 were pulled out upon the ways late in the full and kept
there until work was resumed in the spring, when they were thoroughly repaired

and made resdy for service.
Pile drivera,—Small repairs were made during the fall season upon the leads of

Nos, 11 and 20 aud the engines of Nos. 14 and 25. , , ‘
Three of the pile drivers at the depot were damaged by the ice during the break-
up of the 1atter part of February; the gunwales of Nos. 2 and 6 were broken, and
No. 156 was crowded out on the bank and the hull twisted. No. 15 was docked and
calked. "he machinery of Nos. 2 and 6 was set up on other hulls, and the damaged
hulis were pulled out and repaired. They will be used in rebuilding Nos, 17 and 18.
- Repairs were made upon the ironwork of drivers Nos. 25 to 35, consisting of new
chocks, side braces, winch heads, sheave boxes, ete,, and a new lead was sot up on
driver an. 29, ; o : '
Derrick boats.—Small repairs were made upon the braces of both Nos. 1 and 2..
Barges,—Besides the culking at the beginning of the fall and spring season, small
repuirs. were made as required upon Nos. 101 to 113, S
The temporary quarters wero removed from Nos. 1, 8, and 5 and the portable build-
ings from No, 9, and they were put back into service as barges. :
Quarter boats.—The roofs of Nos. 1 to 7 were painted, tho 'stovepipes riveted
together, and small repairs made to the cabins and fendors,
- Machine shop.~—~The machine shop was provided with a new roof in the fall, It
- was pulled out upon.the ways during the winter, and is now blocked up on the bank,
Small boats,—All of the flats used during 1894, except 79, and all of the yawls and
skiffs except 3, were pulled out upon the bank and piled up for the winter. . ,
One hundred and forty-one flats, 54 skiffs, and 12 yawls were calked and sent out
for service in the spring: ' o ' ‘ ,
‘Tools and appliances.—Tools of all kinds were repaired as required durin g the year,
the largest itoms of this kind beéing wheelbarrows, blocks, trucks, etc, .. = ... .
Boarding outfit.—All the ice boxes in use were rebottotned during the spring and
the discharge pipes ro%aired. The large ice boxes on pile-driver hulls were removed
and set up on quarter arges Nos. 11 and 28, ‘ \
Boarding outfit of all kinds was repaired as required. ;

Engineer depot.—The shipping platform was extended 60 feet to the city wharf line
daring the low-water. season and clumps of piles were driven along the front for

moorings.
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All the permanent hnildings at the depot were roofed with sheet iron and the
underpinning raised and sills renewed, » - c -

Ways,—The ways were kept in repair during the year and the mud washed away
from the outer cnd, They were nsed almost continnously during the fall and spring,
and have probably saved more than their cost since being built. -

The, plant docked during the year consisted of 6 tenders, 1 pilo driver, 6 driver
Lulls, 9 barges, 4 quarter barges, the machine shop, and 79 flats, which were pulled
out for calking. ' C

The power was supplied by pile drivers, of which two wero required to pull out a
barge.  As at present arranged, a barge can be pulled out and blocked up on the
tilting table in about six hours at an expense of abont $30. !

Owing to the extension of the shipping platform above and consequent fill under-

~neath, it will probably be necessary to extend the ways farther out after the next
high water. .

Material and supplies,—The brush procured Ly contract during the spring was
received and measured at the depot. Al the other materials und supplies i.sed in
construciion, exeept piles and stone, were also received here and shipped out as

required, ,
Very respectfully, your obedient servant, C. D. Laun,
Superintendent,

‘Maj. Cuas. J. ALLEN,
, Corps of Irnginecrs.

Table showing details of cost of labor and material, deterioration of plant, engineering
and aflicc expenses, towing, cle., apportioned amoig the following-named works carried
on during the fiscal year ending June 30, 1895: Horsetail, Pulitight, Sulphwr Springs,
Foster Island, Lucas, (ornice lsland, Michaels, Fort Chartres, Turkey Island, Ste.
Genervieve (Illinois and Missouri), and Derils Island.

, Dredg.
Labaor, plant, and material. Hurdles. I{i?)tﬁ“' ]i,gﬁ‘;f:ﬂ’ Total,
, Jjetties, |
B . - i -

Labor, superintendence, €6 oocoeiiiiiiiiiiariieiiana. $96, 520. 86 | $10, 000, 23 |$2, 88, 2¢ | $108, 999. 36
U. 5. engineeroflice............ wof 12,020, 40 1, 180, 27 452,75 13,563, 42
General expense. .. .1 10,836. 69 1,072. 40 270,73 12, 179,82
Care of plant.... 26,.008, 55 2, 562, 41 608. 79 20,177, 75
Care of material. 4, 605, 33 457..05 151. 04 5, 213,42
Steamor Gen. Gillmore. e 1,801. 55 253, 26 145, 06 2, 260. 87
Steamer Gen. . L. Clsey. .. ooomieivnvaniinronenneans 086..30 1,161.88 429. 09 2,667, 27
Steamer Dolphin No. 2... o ot iciieciiirnreeneeaes 7.44 215, 91 223, 35
Steam tenders. ..o iiii i i et G, 423. b4 2563, 12 202, 86 6, 839. 52
Qarter DATges. .. oveeet it i et an e 8, 142, 65 112. 48 G5. 40 3,310.44
HATter BOALS. . ..o i e ieea e 2,202,710 284. 64 50,69 2, 603, 94
Otfice and survey boatd....o.ooiiiiiiiiiiinnioaen 1, #68. 90 81,38 80, 07 1,460.35
IO ATIVOTB. « - et vvnereeeanie e e 16,044.60 |............ 042.65 | 17,887.25
Derriok boats......ooovviiieincian... Chemiaseens 84,07 |oeeni e . 84. 67
Small Boats. .. ooieeei i s, 24,724.63 | 2,522,22 279.46 27,526, 31
Portablequarters.......cooooiiiiiinn... 482. 77 6.12 5. 18 493, 07
Supply depot.............ooeh ool 2,274.72 224,88 | - 50.43 2,550, 11
Tools and applinnces 4,434. 30 616.88 84. 63 5,134, 91
Boarding outtib...o.ovvniiiiiii it 4,952.19 691. 20 64. 06 5, 693, 45
Oftice furniture. .. .....coooiiiiiiiiiiiiciitinas e, 45. 00 4,50 3,85 63. 85

Subsistence ........coiiciiii [ 21, 708,92 30%211.84 466. 47 27,387,23 |
Brush coooin e e e e 61,772,.80 | 16,530.60 l.......... 68, 303, 556
23 1 R SR 54,852.60 |.couuon..... 285, 19 54, 637. 79
131703 L T I 46,483.98 | 14,081, 67 68.48 60,644, 11
'440. 93 14, 61 |...... Ve 455, 54
2; 624,42 467, 06 46.00 | © 3,187.48

LY O P A, 17.24
300. 45 76. 98 20.16 897. 59
053. 00 159, 00 8.00 1, 120. 00
104,86 |..ovivnnnun. vavavaney 104. 86
835.88 | eaurionnncaranconnnns . 88
161,70 16, 07 764,01 941,78
8,47 | IR £ N 8, 68
6,181.76 437,41 220. 60 8,839.17
2.30. .. IR P 2,80
1,823,80 181.72 89,45 2,004, 97
1,963.11 118. 59 78.00 2,159, 70
Total .oevvrnennes Cedirieniniae vrreenernnase .sea| 411,554.65 | 56, 822. 09 l 8,482, 54 ‘ 476, 850. 28
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Division Engineer, It is the opinion of the local engineer that the
Upper White River is worthy of improvement, and that the proper
method of improving all of it, except the alluvial portion, is by means
of locks and fixed dams. The Division Engineer, Colonel Robert, con-
curs in the opinion that this portion of the river is worthy of improve-
ment by the United States from Batesville, Ark., to Buffalo Shoals, a
distance of about 89 miles, and that the proper method of improve-
- ment is by locks and dams; but that the remainder of the upper White
River is not worthy of improvement just now. In submitting these
reports the opinion was expressed by this office that the stream was not
worthy of improvement. The reports were transmitted to Congress
and printed in House Doc. No, 98, Fifty-fourth Congress, first session.

(See also Appendix U 9.)

EXAMINATION OF WOLF RIVER, TENNESSEE, AND REPORT UPON CAVING
OF WEST BANK OF MISSISSIPPI RIVER IN FRONT OF HELENA, ARK.

The preliminary examination of Wolf River, Tennessee, from its mouth
to a point 5 miles above, required by the act of August 17, 1894, was
made by Capt. Graham D. Fitch, Corps of Engineers, and report thereon
submitted under date of January 24, 1896, It is the opinion of Cap-
tain Fitch, concurred in by this office, that Wolf River is worthy of
improvement by the General Government from the mouth to the lower
railroad bridge, a distance of about 2 miles. No survey was needed to
enable a project and estimate of cost of improvement to be prepared.
The report was transmitted to Congress and printed in House Doc. No.
218, Fifty-fourth Congress, first session. (ISee also Appendix V 1,)

nder date of March 14, 1896, Col, G. L. Gillespie, Corps of Engi-
nedrs, president of the Mississippi River Commmission, submitted to this
office a report in regard to the caving in of the west bank of the Missis-
sippi River in front of Helena, Ark., together with a report by the dis-
trict office, Oapt. Graham D, Fitch, Corps of Engineers, dated March
7,1896, giving details and an estimate of the cost of the necessary pro-
tection work, Owing to the urgent necessity for this work the matter
was jpresented to the Secretary of War with recommendation that it be
submitted to Congress for its consideration, The reports were trans-
mitted to Congress and printed in House Doc. No, 316, Fifty-fourth

Congress, first session. (See also Appendix V 2.)

!
REMOVING SNAGS AND WRECKS FROM MISSISSIPPI RIVER; IMPROVE-
MENT OF MISSISSIPPI RIVER BETWEEN THE OHIO AND MISSOURI
RIVERS, OF HARBOR AT ST. LOUIS, MO., AND OF KASKASKIA RIVER,

ILLINOIS.

This district was in the charge of Maj. Chas. J. Allen, Corps of Engi-
neers, to January 10, 1896; in the temporary charge of Lieut. Chester
Harding from January 10 to 13,1896; and in the charge of Maj. Thomas
H. Handbury, Corps of Engineers, since January 13,1896, The officers
in charge had serving under their immediate orders Lieutenant Hard-
ing from July 1, 1895, to January 10, 1896, and January 13 to April 18
1896, and Lieut. Charles S, Bromwell, Corps of Engineers, from May 13
to June 28, 1896, Division Engineers, Col. Henry M. Robert, Corps ot
Engineers, to December 14, 1895, and Col. J. W, Barlow, Corps of
Engineers, since February 5, 1896, . .

1, Removing snags and wrecks from Mississippi River.—Before this
work was inangurated the navigation of the river was very much inter-
fered with by numerous snags, logs, etc., which had lodged in the
channel, and to which a new accession was brought down on each rise
of the river, thus constantly adding new and unknown obstractions to
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those already there. A large number of wrecks, dangerous to naviga-
tion, also occupied the channel. o o '
- For the removal of these obstructions appropriations were made as
early a8 1824, and the project adopted consisted in building boats suita-
ble for removing the snags, etc., and operating them whenever the stage
of water was favorable for the work and funds were available,
The total amount expended for this purpose can not be definitely
given, as previous to the appropriation made by act of March 3, 1879,
a general amount was appropriated to be applied to several streams as
‘theirneedsrequired. From March 3, 1879, when the first specitic appro-
priation was made, up to June 30, 1895, $1,097,280,98 hud been expended
for this purpose. This expenditure materially improved the navigation
of the river and lessened the danger to boats. During the fiscal year
ending June 30, 1896, the sum of $102,225,74, including outstanding
~ liabilities ($100.32), was expended upon the improvement, Two snag
- boats were employed in removing the ebstructions to navigation between
~ 8t. Louis and Natchez, and the work resulted in removing 2,979 snags,
cutting down 19,648 trees, removing 11 drift piles and 1 wreck; total
‘distance traveled, 14,264 miles.
The work accomplished during the year has been of great benefit to
- navigation and commerce. Formerly the wrecking of steamboats from
running against snags was of frequent occurrence, but since the snag
boats have been regularly at work it is unusual to hear of a boat being
sunk by a snag.
The replating and other repairs to the hull of the snag boat H. @G.
Wright, that were in progress at the end of the last fiscal year, under
‘contract to be compieted August 1, 1895, were not finished until Decem-
ber 26, 1895,
An annual appropriation not to exceed $100,000 for carrying on this
work was made by the act of August 11, 1888, Under this appropria-
tion the two snag boats will patrol the river and remove obstructions

wherever necessary.

~ Amount to be drawn nnder section 7, act of August 11, 1888 ............ $80, 496. 26
June 30, 1896, amount expended during tho fiscal year ..........cooaoale 80, 395. 94
June 30, 1896, outstanding liabilities .......e.iieen it crinnennnnnan.. 100. 32

V Julj 1, 1896, amount available for fiscal year 1896-97.... .o caeumannnn.ann 100, 000, 00
(See Appendix W 1.)

2, Mississippi River between Ohio and Missouri rivers.--The original
condition of the navigable channel of this portion of tho Mississippi
River before the work of improvement was begun was such that the
natural depth at low water was in many places from 34 to 4 feet. The
channels were divided by islands which formed sloughs and secondary
channels, through which a good deal of the volume of the flow was
diverted, to the detriment of navigation.

The first work for improvement began in 1872, and was continued
for a number of years as appropriations were made, the works consist-
ing of dikes and dams of brush and stone, erected with a view to con-
fining the low-water volume to a single chaunel, and of revetments to
hold and preserve the banks where necessary or advisable to do so.

The present project is a continuation of the plan adopted in 1881, It
also contemplates coufining the volume of the river at low water to a
single chaunel, its approximate width to be, below St. Louis, about
2,500 feet, the natural width being in many cases from 1 to 13 miles,
The method principally employed is the closing of sloughs and sec-
ondary channels and building up of new banks, out to the lines desired,
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from the solid matter brought down by the river and which is collected
by means of hurdleworks. The banks, both new and old, are revetted
where necessary, ‘

The object of the improvement is to eventnally obtain a minimum
depth at standard low water of 6 feet from the mouth of the Missouri
to St. Louis, and of 8 feet from St. Louis to the mouth of the Ohio.

The original estimate of the cost of the improvement, as revised in
1883, is $16,397,600,

The total amount expended to June 30, 1895, was $5,5672,694.92. It
resulted in extending the improvement in a partially completed condi-
tion to Ste. Genevieve, 48 miles below St. Louis, and in giving a chan-
nel 6 xeet in depth at low water throughout this distance.

The amount expended during the past fiscal year resulted in extend-
ing the work to the foot of Liberty Xeach, 80 miles below St. Louis, an
extension of 32 miles to that under impiovement last year. The greater
portion of this extension has been made since the low water season of
last year, During that season a channel depth of ¢ feet was main-
tained throughout the reach of river under improvement, except for a
very shiort time in two localities, This was owing to a slight rise in
the river followed by a sudden fall. The low-water season of last year
was exceptionally long and the water exceptionally low. At one time
during the season of navigation it was  feet below the plane of stand-
ard low water, which is 4 feet above the zero of the gauge at St. Louis.

In the unimproved portion of the river 34 and 4 feet were the ruling
depths during this time. It is confidently expected that a channel
depth of 6 feet can be maintained during the next low-water season
throughout the additional length of river undergoing improvement.

The total of the construction work done during the year is as follows:

Linear foot.
Hurdles built... .. cviniirnniancreieiniesacnmanenas feseemsanssenanenonee 52, 460
Bank protection, revetment.........coceeneiniiiiiiiiiinrri i aaaaaaa, 20, 810

The river and harbor act of June 3, 1896, provides for the construc-
tion and maintenance of dredges, portable jetties, and works of like
character, which will give temporary relief to navigation during low
water.

The fands now available, and those which may be made available,
for carrying on this work during the fiscal year ending June 30, 1897,
will be expended in carrying out the original project, and in the tem-
porary work required by the river and harbor act of June 3, 1896, '

The sum asked for the fiscal year ending June 30, 1898, will be
applied to a continuance of the same work.

July 1, 1893, balance unexpended..........cccovereiienninacnvnna ... ..$1,332 305.07

Amount appropriated by act of June 3, 1896.........cviuvvinnnnannnnn 215, 000, 00

1,607, 305,07

June 30, 1896, amount expended during fiscal yOAT ceeeevvneevannennann __ 998, 798.99

July 1, 1896, balance nunexpended .......... e nerenbtare ey aas 608, 511. 08
July 1, 1896, outstanding liabilities.. ............coeoliaii $9, 846. 76
July 1, 1896, amount covered by uncompleted contracts.... 37,884.40

—_— 47,731,158

* 560, 779, 93

July 1, 1896, balance available .....ce ooiiiiiii i iiaaae e _*560,779.93

* Of this balance, mnounts li;vke beun allot'f';—éd"b&w»-man’(ii‘s%;);—éété“af V'Ctovilgrese ;s

follows:

Bank protection at Cairo, IlL., act July 5, 1884 (balanee)....cueecann. ool 38, 600
Continuing improvement at Cape Girardeau, Mo., act Augustb, 1886 (balance). 22, 500
Removing bar in front of Chester, 111, and protecting west bank of river

opposite Chester; act of June 3, 1896............ccouees P 30, 000
Tot.l‘....l BRADRES INABN Y NSRS PN E NS RANAD AN SIS PRDOPD RNQON SRS AAND SLARGS Bl,lw
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Amount (estimated) required for completion of existing project . .... $9, 217, 500, 01
Amount that can be profitably expended in fiscal year ending June
& ) 678, 333. 33

----------------------------------------------------------

30, 1

Subx’nitted in complinnce with requirements of sections 2 of river and

harbor acts of 1866 and 1867 ami of sundry civil act of March 3, 1893.

(S8ee Appendix W 2.) . ‘

3. Harbor at St. Louis, Mo.—~8t, Louis Harbor is about 18 miles long
and divided into two nearly equal parts by the Eads Bridge. The
upper part, included between the bridge and the northern limits of the
city, is about 10 miles in length.

Three miles above the Eads Bridge is the Merchants Bridge. The
lower part of the harbor, included between Eads Bridge and the River
Des Peres, is 8 miles long. The channel in this part of the harbor has
sufficient depth and accessible landings at all points. Good depth
exists above the Merchants Bridge.

Congress, by act approved September 19, 1890, appropriated $182,000
for improvement of this harbor.
~ The navigable reach between the Eads Bridge and Merchants Bridge

was at that time obstructed by a number of middle bars. The project
adopted for improvement of the harbor under the appropriation of 1890
coungisted in a contraction of the waterway between those bridges to a
width of about 2,000 feet, in order to concentrate the tiow upon the
bars and thus cause scour to the depth desired. The contraction works
consisted of a series of hurdles extending out from the Illinois shore,
the object of the hurdles being to collect deposits of material brought
down during floods, and thus build up a new baunk to the line desired.

This work, which was accomplished by the close of the fiscal year
ending June 30, 1892, caused extensive deposits of sediment along the
line of hurdles, and has resulted in considerable increase in chanvel
depth, with corresponding benefit to navigation. '

Amount expended to July 1, 1895, $150,762.03. There was no ex-
penditure during the past ﬁsca{ year,
~ The full amount of the estimate for improvement of this part of the
harbor has been appropriated. With the balance remaining it is pro-
posed to repair damage that may occur to the hurdles from ice and
drift and to extend them wherever found necessary to do so.

July 1, 1895, balance unexpended ....cvevvuvrennriiirrvnsinienncersonan, $31, 237.97

July 1, 1896, balance unexpended .......oceaecmenns vivmeninmaniinnnn.n. 31, 237,91

July 1,189, outstanding liabilities ... ... cceeeereenirvicvonecinecscnnn. 153.34.

July 1, 1896, balance available....uceeeevaeenrcancionnsninnrvencananns 31, 084. 63
(Bee Appendix W 3.)

4. Kaskaskia River, Illinois.—The amount, $10,500, originally esti-
mated for this improvement having been appropriated and the work
completed prior to July 1, 1895, no work was done during the past fis-
cal year and no further appropriation is asked for.

July 1,1895, balance unexpended ..........c.ceiiiiaiiiiiiiiacearasaaa.
DoBcember 18, 1895, deposited to the credit of the Treasurer of the United
12

(See Appendix W 4.)

IMPROVEMENT OF MISSIRSIPPI RIVER BETWEEN MOUTH OF MISSOURI
~ RIVER AND MINNEAPOLIS, AND OF GALENA RIVER, ILLINOIS.
This district was in the charge of Lieut. Col. W, R. King, Corps of

Engineers, since July 6, 1895, having under his immediate orders Lieut.

Charles Keller, Corps of Engineers, and in the temporary charge of

Lieutenant Keller to July 6, 1895.

239.20
39,20
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Tanrx No. 2 —-&mnary of cxpenses for operating 1, .\‘ emag doate H, (1, ”‘rigM and
J. N Macomd, eto.—Continned,

ll‘ﬂﬂ.
Ap'\‘i‘\“‘ h,n‘ - T - ;. . A - . R Py W o oy . B T SOV
Jaunary.| F :l»\ru March. [ Apeth. | May, | June. | Total,
Office OXPENBOR. . .viveervioiiene ST OT | 304,00 | @08, 38 | 480, 48 mm ua 0, () | 94, 700, 90
U T LA 1 L1 NSRRI P SOTIIAE FT P Y P vers [ PN 247, 00
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IMPROVEMENT OF MISSISSITPI RIVER BETWEEN OIIIO AND MISKOURI]
RIVERS,

The object of the improvement is to obtain eventuully a minimum
depth at standard low water of ¢ feet from the mouth of the Missouri
River to Bt. Louis, a distance of 16 miles, and of 8 feet at the same
stage of water from St, Louis to the mouth of the Ohio River, 178
miles, the natural depth being in many cases from .3% to 4 feet. 'The
channel is divided at a number of points by islands forming sloughs
and secondary channels behind them, through which a good deal of
the volume of the flow is diverted to the detriment of navigation,

The initial point of the work for the lower portion is 8t, Louis, the
programme being to make the work continuous, proceeding down-
stream from that city.

The first work for improvement began in 1872, and was contmued for
& number of years as appropriations were made, the works consisting
of dikes and dams of brush and stone, erected with a view to confining
the low-water volume to one channel, and of revetments to hold and
preserve the barks where necessary or advisable.

Under these appropriations work of this character was done at the
following localities between the mouth of the Ohio and the mouth of
the Illinois River, viz, Piasa Island, Alton Harbor, Sawyer Bend, 8t.
Louis Harbor, Arsenal Island, Horsetail Bar, Carroll Island Fort
Chartres, Turkey Island, Kaskaskla Bend, Liberty Island, i)
1sland, and in the vxcunty of Cairo, 111

The present project is a continuation of the plan adopted in 1881,
and contemplates a reduction of the river to an approximate width of
2,600 feat below St. Louis, the natural width being in many cases from
1'to 14 miles, The method employed is the building up of new banks
out to the line desired from the solid matter brought down by the
river, and which is collected by means of hurdles. The banks, both
new and old, are revetted where necessary. Other means are also nsed
occasionally "for completmg or hastening the depth required.

A hurdle, as the term is here used, is one of many sﬂbarrestmg
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devices that have been experimented npon in this country ard else.
where,  The hnrdle consists, easontially, of w row or of purallel rows of
piling, the piles driven either singly or fn clinmpy, the ptling being con-
nected lengthwise of the inrdle by wattling of fine brash or by 2urtains
composed of brash and lodged ngainat the upsatream sido of one of the
rows of piles, the whole torming n permeable dike throngh swhich the
silt-lnden current can puss, thongh with greatly diminished veloeity,
resnlting in depogits of silt above and below the hurdles,

These deposits are generally soon overgeown with willows or eotton.
wond, and after thoy arrive at suflicient height they ean he revetted on
their river fronts,

To guard againat loss by sconr of the piles, » broad tlexible mattross
ix first sunk on the line of the hurdle,  Through this mat the piles nnd
clumps of piles are driven,

During the past year the hurdles have been constracted of elunps of
piles, three piles and upward to each clnmp.  These piles are driven so
that when their upper ends are drawn together by menns of o wire ropo
they form a srort of pyramidal struetnre, the horizontal distances of the
piles from each other at the surface of the river bod being 8 to 10 foet,
depending mainly upon the depth of the water,

The wire ropes ave made on the work; they arve composed of 14 to 18
strands of No, it galvanized iron wire, They are drawn tant by
wmeans of the pile driver machinery, At each turn of the rope aronnd
the upper end of the elump of piles a spike is driven as wn ndditional
gnard against the rope slipping, thengh the wire itselt’ generally hinds
or eutx mto the piling sufliciently to prevent any slip.  'This method of
drawing the upper ends of the piles together appears te be better than
the old one of bolting them,

The tops of the piles ave generally at an elevation of 20 feet above
extreme low water,exeepting that in the enrtain or wattling row the top
of one pile of the clump is at an elevation of about 20 feet above that
atage in order to intercept dritt at high stages and prevent it from
crossing the line of hnrdle and dvagging the top ot the latter with it.

The curtain or wattled row is braced by vertieal dingonnl braves
heeled against a row of clumps spaced at such distances below as to
make the angle of the hraces abont 45,

The heel of the brace iz held by a clevis passing aronnd one of the piles

~of the lower clump, with its pin throngh the brace. At top the brace
iz bolted to one or more of the piles in the npper chinyp,

The piling of the hurdle row is 8o spaced as to represent an equiva-
leut of one pile to the linear foot of hnrdle. The piles are dviven by
means of the hydraulic jet as well as by the hammaer, the latter weigh-
ing 2,400 pounds, and sometimes by both combined.

he completed curtain, or the wattling, whichever maoy be used, is
generally carried finally to a height of 20 feet above extreme low water.
The mattress is from 60 to 135 feet in width, depending upon the depth
of water and consequent length of piles, ag well as upon liability of the
bed to suffer from scour. It is fabricated upon flouting ways, in place,
by wattling brush upon poles spaced about 5 feet apart and in any
length desired. Continnity is obtained by lapping the poles and fasten-
ing them together with spikes and wire, When additional strength is
required wire cables are used across and in the divection of the length
‘of the mattress. The brugh is spiked to the poles at the edges of the
mattress and at other poinuts, about one spike to every third pole. In
“sinking the mat a little less than 1 cubic yard of broken rock is required

to a cord of brush,
The piles used iu the hurdles run in lengths from 25 to 60 feet, and
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their avernge peuetration in tho bottom in about 16 feot, They are
driven with the lnrge end down,

At the shore eud of the hinedle the bank in revetted for about 300
foct, of whioh 200 feet in helow the axis of thoe hardle,

In constrneting tho shiore revetment s mut about 120 feat or more in
width, ity inner edgo at the mufinco of stindard low waler, is sunk.
The bank is then oventoally gradad to a slope of one half and coy-
ored with vipraps Where necossary to grade the bank by nrtificis
means the geding is done by the hydranlic method or by monns of
shovels, ote, .

Sineo the adoption of this project work has heen dona at the follow.
iug loealities by wethods snbstuntinlly as above deservibed, viz: Pigsa
Esland, Atton Tharbor, St Lonis Harbor, Cahokia Chnte, Avsennd Island,
Horsetuil Bar, Corvoll Island, Twin Hollows, Palitight and Beards
Ishind, Chesley Island, Jim Swithy, Sniphor 8prings, Foster Island,
Luens, Cornive Islund, Calico Island, Michnols Lunding, Bush Tower,
Ifort Churtres, Crooks Loanding, Tarkey 1sland, Bte, Genovieve, Liberty
Istaud, Minton Point, and Cape Girardean and vicinity of Cairo,

At the beginning of the ‘Isenl year work was in active progress in
the field in the following leealitien: Twin Hollows, Salpline Springs,
Lueas, Cornico Island, Miclhaels Landing, Tarkey Islund, Ste, Gene
vieve, and Liberty Island,  The work was being done by day iabor,
and the materinl proenved partly by day Inbor sud partly by eontract.
The towing was done by towhoats helonging to the Governnent,

The following is a briet simmary of the work done during the year
in the varions localition in their order from St. Lonis down.  The dis-
tanees are measured from the sonth limit of St. Lonis, which is 8 miles
below the bridge, «

FFor n elear nnderstanding of the situation reference is invited to the
secompunying map of the reach of the river covered by the work,

Horsetadl Bur—This veach comprises that portion of the river lying
between tho River Deg~Peres-and the toot of Carvoll Istwnd, It is
nhout 3 miles in length,

Work in this loeality was commenced October 21 and diseoutinned
November 14, To this time the bank upon the west side was revetted
for n distnnee of 1,000 feet from the standard low-water line to aboat
14 feat above,

Before the improvement of the river was commenced this was prob-
ably the worst loeatity during low water to be found below 8t, Lonis,
At these stages 34 amd 4 teet were frequently the hest water that could
be found. 1t is now 8o fur improved that it is omitted from the local-
ities at which sonndings are taken by stemmmboat men,

Twin Hollows (6 miles helow St. Louis),—At this locality two see-
tions of mattress for protection of the bank helow standard low water,
aggregating 2,120 feet, were put in place and the bank above them
partly revetted. This work was commenced July 5 and suspended for

the season August 2,
Sulphur Springs.—This locality commences about 13 miles below 8t,

~Louis and extends down 4 miles,

'The work done here during the season consisted in extending and
strengthening hurdle lines and protecting their inshore ends with bank
revetient.

Work has been necessarily slow at this point on account of having to
gradually crowd the steamboat channel to the westward and at the
same time not interfere with navigation,

The work of the season was commenced July 15, suspended July 28,
resumed October 4, and suspended November 19.
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There wore 2,350 feot of hurdie work done nud 10,680 squarve feet of
vevetwment at ends of hiedles put in place; 2230 piles wero driven,

Foster Ixland (174 wiles below 8t Lonis),—Iu this locality the work
consisted in enrvying the protection of the west side of Foster Island
up to whout 11 feot nbove stindurd low water for o distunee of 800 (eet,

The work wis conmmenced Uetober 22 aud suspended November 2,

Lucax.—This loculity oxtends trom the foot of Foster Istand, 20 miles
below 8t, Louis, downstream abont 3 miles to Cornice Inlaud,

The work cousisted in building w number of shovt huvdles to veestab.
lish in eficieney the sevies formerly built here and now lines of hurdles
to extend the work dowustream,  Considerable work was done in
strengthening the upper huvdles of the servies where the witer wis
deep und the trewd of the channel decidedly toward shove,

Work wan continned in this loeality nntil October 19, vesnmed
November 14, and coutinned nntil Novewber 24, the close of the season,
It was again vesumed Mareh 13, 1896, and suspended tor g more fuvor-
able stage of witer April 11, when the working party was transtorved
down the river to Liberty Reach,

The work done here dnving the season is representad by 9,420 foot of
hardle construeted, 312,981 sguare feet. rovetinent at ends of lmrdles,
n;uld a lnrge amonut of other work pertaining to thewm; 7,825 piles wove
driven,

Cornice Ixland (23 miles below St, Lonis)—The work in this loeality
was the completion of the sevies of five hurdles begun doving the pre
ceding year.  The work was in progress at the begiming of the year
and closed Angnst 8. Duorving the season 496 teet of hnrdle was con-
structed and 1,965 feet streugthencd; 1410 linear feet of euvtain was
made; 7,170 square yneds of biunk revetment was placed at the ends of
the hurdles, and other work done.  This work was finished Angust 6
a8 far as the stage of the river would admit.

Michaels Landing (27 wiles below St. Lonis).—At this peint com-
mences a series of work extendiug down the river abont. 9 miles, cover-
ing what is knowu as the Rush Tower Keach, The principal work
done during the year consisted in repairs, extensions, and completion
to hundles previonsly commenced, and in bank protection. tn the
extension of one of the principal upper hurdles it was detieeted down-
strean and connected with the npper end of a towhead, which was snb-
atantially revetted. A cousiderable current was thrown ngainst this
hurdle, to resist which the hurdle was made proportionately strong.
The foundation mattress was increased in width to 130 feet,  The length
of hurdle built was 1,750 feet.  Piles were placed in elumps of 3 and 4
each, 8 feet apart, and enrtained to a height of 20 feet. The shore
econnections of the hurdles were strengthened, and the ice buttiesses
were raised and strengthened with stone.  Heavy wattresses were
made and sunk over the drift that had collected along the upper side
of this hnrdle. The following are items of principal work done in this
lecality: Piles driven, 1,025; foundation mat made and placed, 2,650
linear feet; curtains made, 2,500 linear feet; drift wat made, 3,502
linear feet, :

At Danby Landing, in this locality, the preject contemplated the re-
vetment of the Missouri shore wherever the bank was eroded to the
proposed shore line. ~The position of the bunk having reached that
line, the revetment of the shore between this point aud the head of the
Chute between Ames and Lee islands was begun September 18, A sec-
tion 4,750 feet long was revetted by placing n mattress below low water
and carrying the revetment about 15 fect above that line. The work
was discontivued November 15.
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Fort Chartrea—This i8 n reach of the river commencing nenr Brick-
eys Mill, 38 milos below 8t. Louis, and extending downstronm 8 miles
to the toot of Turkoey Island. :

At Bruce Island, in this l«wulixtjy, some bank revetment work was done
during tho tlirst two weekn in Novomber. Tho ravetment was raised
from the G-foot contonry nt which it had been left in the fall of 1804, to
the 12-foot. contoar, to which the bank had been graded by the action of
the high water of Juoly, 1805, This bunk for the entire length, 3,350
feet, that had reccived its low-water protection in 1804, was comploted.,

At Crooks Landing the work of the year consisted in the constrie.
tion of hrdles, which had been deluyed on account, of changes in the
channel in the vieinity,  On aweeonnt of the abnormally low witer dur-
ing the full of 1805, parts of the hurdles of this series conld not be
built,  The river ends of some rested during this working season upon
bars inneceossible to the pile dvivers and other plant used in their con-
stenetion,  The head of the series was reenforced by building two
strong lines tarnished with bottressos and henvy rovetments. The
hurdles ot this series wero bailt, with foundation mattresses 100 feet in
width, throngh which the piles were driven in denble tiers of 4-pile
chumps, enrtained to the 15.foot stage of water, but differont from the
uswal form in that the tops of tha piles sloped from the 26 to the 15 foot
stage of water apon the onter 500 feet of the ends of the hinrdles, with
the view to facilitating the passiage of drift and ice over them.

The work was discontinued Qetober 19, 1t is represented by 2,064
piles driven; 3,910 linear feot foundation mattiess sunk; 2,760 linear
feet enrtain work ; 688 linear foot drift-mat made; 8,300 sqnare feet stone
rovetment in place, i 2 ice buttresses constrncted,

Turkey Islund —Work was in progress at. this point at the beginning
of the year, continued through July, suspended and rvesnmed sgain
nhont the middle of October, and discontinned November 21, It con-
gisted in revotting the west face of the island. A low-water protection
was given to this for a distaues of 5,260; and the rovetment extended
up the bank to a Id foot stage on the upper 2,600, and to the 8 foot
stage for the next 7560 feet, and to the b foot stuge on the lower 2,000 feet,

Nte, Geneviere.~The reach of the rviver under improvement in this
locality exteuds from Little Rock, Mo., 47 miles below 8t. Louis, to
near the month of the Kaskaskia River, 7 miles below,

This has always been a reach of wide river over which low-witer
navigation was diflicult on account of the variable and uncontrolled
position of the channel.  The improvement. in progress consists in the
constraetion of a series of hurdles extending ont frem the Hlinois and
Missonrigshores.  The work was commenced in 1891, when three hurdles
were bnilt upon the Hlinois side,

During the last year these were repaired and ten additional ones
constructed on the same side of the river. Ou the Missonri side six
hurdles were completed and five partially so, making a total of about
23,00 feet, There were about 23,000 piles, 26,000 cords of brush, and
42,300 ¢ubie yards of stone ured,

The space over which the river can wander during low water is now
limited in width to 2,500 feet, and there is every prospect that naviga-
tion in this locality will hereafter be materially improved,

Liberty.~This reach of the river commences at Waters Landing, 71
miles below St. Louis, and extends about ¢ miles downstream. The
work doue here during the year consisted in the protection ot the right
bank of the river between Anchor Landing and Bishops Landing, und
‘in the construction of a series of hurdles between this latter place and
Jones Point. The revetment work was done in three sections and has
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a total length of 7,250 feet. The upper section, 1,800 feet, is just above
Auchor Landing, and is separated from the remainder by a space of
%0 feet, which is occupied by a very shoal gravel bar, over which it
seemed unnecessary to lay a mattress, '

The remaining 5,450 feet is continuous, althongh placed in two sec-
tions, advantage being taken of two favorable stages of water., The
stonewor:: was carried above the muttress for its entire length to the
16-foot cuatour, no grading being attempted. As soon as high water
has effected this the bank will be revetted to its top. o

In the construction of this revetment there was used 7,000 cords of
brusi and 10,600 cubic yards of stone.

In the locality mentioned seven hurdles were constructed and their
river ends strengthened and protected. The total length of these is
11,050 feet. In their construction there were used 9,000 piles, 13,400
cords of brush, and 20,400 cubic yards of stone. ‘

~Temporary expedients.—Some experience in temporary expedients for
deepening channels across bars was had during last low-water seasou,
The steamer Gen. H. L. Abbot, which is farnished with two jet pumps
capable of throwing 5,000 gallons per minute each, was used with
marked success at the crossing at the foot of Ste. Genevieve Bend and
also at other points in that reach.

- A very troublesoine bar appeared during the low water of last sea-
son in the vicinity of Danby Landing. This was successfully improved
in a few days by the expedient of a temporary movable jetty. This
was made by first driving a row of piles 20 feet apart to mark the
direction of the jetty and form a support for & nuinber of small flats 40
feet in length, 16 feet wide, belonging to our plant and used for other
purposes about the works. Extending down into the water from the
upper side of these were a number of corrugated sheet steel panels,
each 10 Ly 10 feet, made by riveting the steel to three angle bars 3
inches by 3 inches in section and 16 feet long, These projected above
and below the sheets.  Suitable arrangements were made for holding
them against the flats, = : ‘ ;

A jetty 1,200 feet in length was built here in four days with a force
of 22 men. The circumstances were such that it was necessary to build
this across a shallow bar, leaving the water to pass around both eunds.
The effect was almost immediately shown. The channels commenced
to deepen, and in a short time a depth of 6 feet was available for tows
and 7 feet for single boats where 4 feet: had been the best water. The

river in the meantime had fallen 1 foot. , :
At the close of the season all of the material of which the jetty was

made was removed. , L

The location of the work, briefly mentioned above, together with its
character and extent, is shown definitely upon the plates herewith.
~ For more detailed information concerning it reference is invited to
the reports, herewith forwarded, of the assistants in local charge of
the work, with their accompanying tables, showing work done, locali-
ties, inaterial used, ete. -

- Results of work done and condition of the river.—~The main idea kept
in view while carrying out the work projected for the improvement
. of the Mississippi River between the mouths of the Missouri and Ohio
“rivers has been to get control of it in the upper portion and then pro-

seed downward, taking each reach where there has been excessive
~width and bad navigation at low water in snccession. It has not been
‘intended to complete the improvement in one locality before going to
‘another, nor would this be desirable. The aim is to first improve the
low-water navigation in the upper reach by confining the river within
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the prescribed limits of 2,500 feet and giving it a proper direction of
approach for passing through the next difficult reach below,

As this work progresses downward sufficient additious are made to
the upper work to keep the river within the desired lines. By the
time this process is carried to Cairo the newly made banks in the
vicinity of 8t. Louis will have become sufficiently high by the deposi-
tion of sediment to receive their perimanent revetiment.

The river a8 far down as the foot of Liberty Reach, 80 miles below
St. Louis, has now undergone the first step in its improvement. his
is an addition of 32 miles during this fiscal year, During the last low-
water seuson there was a channel depth of 6 feet maintained through-
out the portion of the river then under improvement, with the exception
of a very short time in two localities, and these were owing to a slight
rise in the river followed by a sudden fall. The low-water season of
last year was exceptionally long and the water exceptionally low. At
one time during the season of navigation it was more than 5 feet below
onr standard plane of low water. In the nnimproved portion of the
river 33 and 4 feet were the ruling depths during this time,

The next reach in which difticult navigation was experienced last
season is in the vicinity of Devils Island, 116 miles below St, Louis and
b wiles above Cairo. This reach, and another extending from Com-
merce dowunstream about 7 miles, are the principal localities not yet
improved, at which much difticulty is experienced during low water.

When the immprovement of the river is completed in accordance with
the project it is expected that a low-water chanuel 8 feet in depth will
have been obtained. That it will be able to maintain itself at that depth
at all times without the aid of dredging and other temporary expedients
can not be asserted with positive certainty on acconut of the large quan-
tities of sand and other sedimentary matter spasmodically emptied into
the Mississippi River by the Missouri.

1t is a matter of official record, derived froin a series of sediment and
discharge observations taken in 1879 at St. Charlés an the Missouri
River, that the amonnt of material brought down in suspension by that
river, together with the sand rolled along the bottom, was sufficient
during that year to have covered a space 1 mile square to a depth of
400 feet, or in other words, sufticient to fill a space 2,500 feet wide and
105 miles long to a depth of 8 feet; or would fill a street 100 feet wide,
53 miles long, to & height of nearly 400 feet.

Allusion is made in this wanner to this record with the view to
emphasizing the fact that there is-a large quantity of material brought
into the head of this reach of the Mississippi River every year which
must be taken care of in some way, either used in building up the banks
or passed through to Cairo and into the lower river. If the Missouri
River, during a bigh stage, throws out mere than an average quantity
of this and then suddenly falls, the result is an engorgement of the
improved chaunel of the Mississippi in certain localities which it must
have time to push on down or work its way through. At such times mov-
able dikes, dredges, and other temporary expedients will be necessary.

Plant.—The most importunt additions to the plant during the year
were the towboat Gen. H. L. Abbot, fitted with pumps for jet dredging,
and 12 model barges. These were constructed under contiact, the
former at a cost of ¥27,375, and the latter at a cost of 83,385 each.

The Abbot has a length of inll of 170 feet, width of 32 feet, and depth of
hold of 5 feet, with suitable cabin and other parts; engines 20-inch diam-
eter, 8-foot stroke; 4 boilers, each 42-inch diameter, 28 feet long, with
2 flues of 94-inch diameter and 2 of 11-inch diameter; 2 duplex jet pumps
20 by 24 inch steam cylinder and 12 by 24 inch water cylinder, each
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capable of delivering 5,000 gallons of -rater per minute. The boat is
also supplied with an electric-light pl...t. The eost of the pumnps and
electric-light plant is not included in the contract price for the boat.

This boat was received from the contractor in August, 1895, since
which time it has been in almost continuous use, and opportunity has
been lhiad for testing its various parts, >

The barges are the usnal style and model adopted for these works,
135 feet long, 28 feet beam, and 6 feet depth of hold., They are esti-
mated to carry about 300 tons,

Other minor additious have been made to the plant during the year;
also the current repairs, which, for 8o laryge an outfit as is required for
these works, has agpgregated o considerable amount,.

Jet dredge boat.—On one of the model barges it is intended to mount
two 15-inch centrifugal pumps of the KEdwards Cataract pattern.
These are each supplied with a direct-connection Ideal engine, 15 by 14
inches, for motive power. Two boilers, 42-inch shell, 28 feet long, with
4 flues, will furnish the steam. The suction pipes of these pumps will
be over the sides and discharge over the bow of the barge. They are
designed to throw about 20,000 gallons of water per minute thirough
flattened nozzles upon sand i)ars, and thus wash the obstructing mate-
rial into the deeper water below, making thereby a chaumnel through
the bars, The parts of this dredge are now in the process of being
assembled and will be ready for oparations early during the next low-
water season. ,

For further details touching the plant reference is invited to the
reports of Assistant 1. M, Currie and O. D. Lamb, superintendent of
the supply depot, :

Physical investigations.—Water gauges have been read during the
year under directions from this oftice at the following-named places,
with the view to collecting data to be used in future investigations of
the physical phenomena of the river and their bearing upon the work
in progress, viz: Chain of Rocks, Bissells Point, St. Louis, United States
Engincer Depot, Jefferson Barracks, Waters Point, Cornice Rock, Brick-
eys Mill, Little Rock, Kaskaskia, Chester, Bishop, and Greys Point.

The low-water season of the past year is notable for its duration and
the extreme low stage which prevailed in the winter when navigation
would have otherwise been free. ’

The stage was below the standard low water from September 27 to
December 19. At this time there began a sudden rise which reached 23
feet on the St. Louis gauge. It fell again nearly to standard low water
by the middle of January. Low stages prevailed until April 10, followed
by medium and high stages, reaching 27.7 feet at St. Louis May 27,

It is evident that some change is taking place in the slope of the
low-water surface of the river throughout those portions affected by
the improvements in progress, With the view to ascertaining, if possi-
ble, the character and extent of this change, an investigation of the
data at hand bearing upon the river between the £hain of Rocks and
Cornice Rock was instituted. The results of this are set forth in the
report of Assistant J. Q. Holman, transmitted herewith. The data at
hand and available for this investigation are entirely inadequate to
anything like a proper scientific discussion of the subject or to a just
conclusion a8 to what chauge is taking place in the regimen of the
river as its improvement progresses.
" The investigation indicates the direction in which additional data
should be sought that may lead to useful results. -

This work was in charge of Maj. C. J. Allen, Corps of Engineers,
United States Army, until January 10, 1896. From that date to Jan-
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uary 18 temporarily in charge of Lieut. Ohester Harding, Corps of
Engineers, United States Army, and since that date in charge of Maj.
Thos, H. Handbury, Corps of Engineers, United States Army.

Mr. D. M. Currie has continued to discharge the duties of principal
assistant engineer upon the work and Mr. Wm. 8. Mitchell and Mr.
Gerald Bagnall those of assistants in charge of the large field parties.
The procuring of brush and quarrying of stone by hired labor was done
by parties in charge of Mr, E. D. Libby, assistant engineer. The engi-
neer depot, at which a large part of the supplies for the work is
assembled and distributed and repairs to tools and minor repairs to
the floating plant are made, has continued in charge of Superintendent
C. D, Lamb, All these gentlemen have satisfactorily discharged their

several duties.
ESTIMATE,

The original estimate of cost of the improvement of the Mississippi
River between the mouth of the Ohio and the mouth of the Missouri
River, a8 revised in 1883, is $16,397,500.

The aggregate amount of the funds appropriated and made available
for this work to June 30, 1896, is $7,180,000.

LIST OF APPROPRIATIONS,

By act of— By act of—

June 10,1872 .......... $100,000.00 August 5, 1886......... $375, 000. 00
March 8, 1873.......... 200, 000.00 August 11,1888._.. ... 300, 000. 00
June 23,1874 .......... 200, 000. 00 September 19, 1890. .... 400, 000. 00
March 3, 1876.......... 200, 000.00 Ju?y 13,1892 .......... 525, 000, 00
Augnst 14,1876 ...... .. 200, 000. 00 March 3,1893.......... 668, 333. 33
June 18,1878 .......... 240, 000. 00 August 18,18%4........ 7h8, 333, 33
March 3,1879.......... 200, 000.00 March 2,1805.......... 758, 333.33
June 14,1880 .......... 250, 000. 00 June 3,1896 ........... 275, 000. 00
March 3,1881,..... ... 600, 000. 00 —_——
August 2, 1882......... 600, 000. 00 Total «cocunninnaan-n 7, 359, 999. 99
July 5,1884 ........... 620, 000, 00

Of these amounts $180,000 was allotted by aets and projects for
improvement between the Illinois and the Missouri rivers, inclading
Alton Harbor, leaving a balance of 87,180,000, as stated above, to be
applied to the project for the general improvement of the river between
the mouth of the Missouri and the mouth of the Ohio River.

Of this amount there was on hand June 30, 1896, an available balance
of $560,779.93, exclusive of outstanding liabilities. The amount that
has been expended on the project to this date is, therefore, $6,619,220.07,

The amount expended during the fiscal year ending June 30, 1896, is

$998,793,99.
This available balance includes the balances unexpended from special

allotments made by Congress, as follows:

For bank protection at Cairo, IH,, act of July 6,1884.....c. eerivnnisiien.. $8, 600
For continuing improvement at Cape Girardean, Mo., act of August 6,1886. 22, 500

For bank protection on east side o Mississippi River opposite to mouth of

Missour: River, act of June 3, 1896. ...ce.ivietiinininiiiiieieieannnanns 50, 000
For removing bar in front of Chester, Ill., and protecting west bank of river
opposite Chester, act of June 8, 1896. ..o ceieveacvniicnniorncanniienine X
111, 100

The river and harbor act of June 3, 1896, appropriates the sum of
$275,000 for carrying on continuously the systematic improvement of
this portion of the river, and it also authorizes an additional $325,000
to be expended during the fiscal year ending June 30, 1897, and during
each of the three succeeding years $673,333.33.

In addition to the special allotments for revetting the east bank of
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_the river opposite the mouth of the Missouri, and removing a bar at
Ohester and revetting the bank opposite, the act also provides—

That any balance of former appropriations now available, and the money hereby
appropristed and nuthorized to be exponded for the said section of said river hetween
the mouth of the Missuuri River and the month of the Olio River, or so much thereof
a8 may be necessary, shall be expended in the construction of suitable dredge boats,
portable jetties, and othor suitable applisuces, and the maintenance of the siame,
with the view to ultimutely obtaining nnd nmintaining a navigable channel from
8t. Louis to Cairo not less than 250 feot in width and 9 feet in depth at, all periods
of the year, except when navigation of the river is closed by ice,

The expense of carrying out this provision, whieli contemplates a
resort to temporary expedients for the relief of navigation until the
more permancnt work contemplated by the original project has been
done and produced its results, can not at this time be estimated. It
should not be charged to the estimate for the original work.

The balance of the estimate for the original project not yet appro.
priated amounts to 9,217,500, '

The balance available June 30, 1896, $560,779.93, together with the
additional $325,000 authorized by the act of June 3, 1896, to be expended
during the fiscal year ending June 30, 1897, if appropriated, will be
expended in carrying ont the original project as modified by the pro-
visions of that act. It is proposed during the coming low-water season
to provide dredges, portable jetties, and devices of a similar character
sufticient to insure at least 6 feet depth of channel from St. Louis to
Cairo. .

1t is estimated that the sum ot $800,000 can be profitably expended
during the fiscal year ending June 30, 1898, in the work of the original
project and in the temporary work required by the river and harbor

“act of June 3, 1896,

This work is iu the collection district of New Orleans.
is St. Louis, Mo., at which place the customs collected durin
June 30, 1896, winounted to $1,129,966.56,

The umount of iuternal revenue collected was $6,469,443.88,

Money statement,

The nearest port of entry
g the fiscal year onded

July 1, 1895, balance unexpended. ... ... . ciceeinuaniirannn. e eeeaa $1, 332, 305, 07

Amount appropriated by act of June 3,186 ..... Ceeeeanaeeane e 275, 000. 00

1,607, 305. 07

June 30, 1896, amount expended during fiscal year ...c..covevecernes .. 90K, 793, 99

July 1, 1896, balance unexpended. (... ovcioroieicniieiinnsnensinnnnns 608, 511, 08
July 1, 1808, outstanding linbilities..........coeeoionn. ... 849, 816, TH
July 1, 1896, amount covered by uucompleted contracets.... 37, 884, 40

_— 47,731.15

July 1, 1896, balance availablo. ..eeuere ceve ceen voverieen v vaenenens * 560, 779. 93

Amount (estimated) required for completion of existing project..... ”"3;217, 500, 01

| Amount that can be profitubly expended in fiscal year ending June
800, 000, 00

30, IRUB......... R
Submitted in complinuco with requirements of sections 2 of river aud

harbor acts of 1866 and 1867 and of sundry civil act of March 3, 1893,

*Of this balauce amounts Lave been allotted by mandatory acts of Congress ns

follows: :
Bank protection at Cairo, I11;; act July 5, 1834 (balance)...c.ovuvuenenn. $8, 600, 00

Continuing improvement at Cape Girardean, Mo., act August, 1886 (bal-
' 22, 500,00

BIICH) o vs e vovams tonsns ammcsn naonnn ot seon caraty sensanann tanansaenena
Removing bar in front of Chestor, 111, and protecting west bank of river
30, 000. 00

opposite Chester, act of June 3, 1896 . ..coveiiiianiiiiiniaee i on,
61, 100, 00

Total. . oo it it it i ceaaanan teeea e aas
Mississippi: River opposite mouth of Missouri River (not mandatory. To

be expended at discretion of Secretary of War) ...cecvverceracnvuannn. 50, 000 00
CTOEAl ceeineiieit neaaen e aeieeneie rnenre basaen senesesnsnessnanes 111,100.00
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navigation of the river and lessened the danger to boats. During the
fiscal year ending June 30, 1897, the sum of $83,421,64 was expended
upon the improvement. Two snag boats were employed in removing
the obstructions to navigation between St. Louis and New Orleans, and
the work resulted in removing 3,072 snags, cutting down 31,014 trees,
ret{mving 24 drift piles and 2 wrecks; total distance traveled, 15,978
miles, “

The work accomplished during the year has been of great benefit to
navigation and commerce. Formerly the wrecking of steamboats from
running against snags was of frequent occurrence, but since the snag
boats have been regularly at work it is unusual to hear of a boat being
sunk by a snag.

An annual appropriation not to exceed $100,000 for carrying on this
work was made by the act of August 11, 1888, Under this appropria-
tion the two snag boats will patrol the river and remove obstructions
wherever necessary.

Amount drawn under section 7, act of Angnst 11,1888................ .. $83,421.64

June 30, 1887, amount expended during the fiscal year......ccoovooo. ... 83, 421. G4

July 1, 1897, amount available for fiscal year 1897-08.................... 100, 000. 00
(See Appendix W 1,) .

2. Mississippi River between Ohio and Missourt rivers.—The original
condition of the navigable channel of this portion of the Mississippi
River before the work of improvement was begun was such that the
natural depth at low water was in many places from 3§ to 4 feet, The
channels were divided by islands, which formed sloughs and secondary
channels, through which a good deal of the volume of the flow was
diverted, to the detriment of navigation,

The first work for improvement began in 1872, and was continued for
a number of years as appropriations were made, the works consisting
of dikes and dams of brush and stone, erected with a view to coufining
the low-water volume to a single channel, and of revetments to hold
and preserve the banks where necessary or advisable to do so. -

The present project is a continuation of the plan adopted in 1881,
It also contemplates confining the volume of the river at low water to
a single channel, its approximate width to be, below St. Louis, about
2,500 feet, the natural width being in many cases from 1 to 1} miles,
The method principally employed is the closing of sloughs and second-
ary channels and building up of new banks out to the line desired from
the solid matter brought down by the river and which is collected by
means of hurdleworks. The banks, both new and old, are revetted
where necessary. ,

The object of the improvement is to eventually obtain a minimum
depth at standard low water of 6 feet from the mouth of the Missouri
to St. Louis, and of 8 feet from St. Louis to the mouth of the Ohio,

The original estimate of the cost ot the improvement, as revised in
1883, is $16,397,500.

The total amount expended to. June 30, 1896, was $6,571,488,91,
exclusive of $180,000 allotted by acts and projects for improvement
between thé Illinois and the Missouri rivers, including Alton Harbor.
It resulted in extending the improvement in a partially completed con-
_dition to Red Rock, Mo., 87 miles below St. Louis. :

The work done during the last year in the line of the permanent
improvement has consisted in repairs to existing contraction works and
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revetment and a further extension of the same in localities where work
had already been commenced. .

New work was commenced a few miles below Coinmerce, where there
is a very bad stretch of low-water navigation. This consisted of a
hurdle dam placed across Doolans Slough, separating Powers Island
from the Missouri shore, which took off about one-half the low-water
discharge of the river. .

This resulted in a marked improvement in low-water navigation
through this reach.

The river and harbor act of June 3, 1896, provided for the expendi-
tnre of $30,000 in the vicinity of Chester, Ill. A low-water revetment
was placed against the bank opposite this place for a distance of 3,310
feet, and rock revetment carried up the slope to the 10-foot contour.
There is still remaining unexpended of this amount sufficient to carry
this revetment to the 20-foot contour above low water.

In this same act it was provided that ¢there may be expended, under
the direction of the Secretary of War, not exceeding 850,000, or 80 much
thereof as may be necessary, in order to improve the channel of the
river, and to protect the east bank of the Mississippi River from caving
in and being washed away at or near & point opposite the mouth of the
Missouri River and extending south along said east bank.” Pending
a consideration of the necessity for this work in the interest of naviga-
tion the allotment remains unexpended.

Work in the nature of portable jetties and dredging for the temporary -
improvement of the channel was done in the vicinity of Chain of Rocks,
Harrisonville, Calico Island, Turkey Island, Ste. Genevieve, Seventy-
Six Landing, Grand Tower Bend, Schenimans, Goose Island, and
Hackers Bend. In all of these localities the channel depths were
increased from 1 to 3 feet. )

For this temporary improvement of the channels through shoal
reacn2s there is now in store 9,000 feet of portable jetty, or sufficient
for nine jetties each 1,000 feet in length. A party and outfit on the
ground can put. this in place at the rate of 400 feet per day. The cost
of these jetties, including material, putting in place, removing and

- storing, and all other expenses, does not exceed $4.50 per linear toot.

Two towboats have been arranged so that they can stir up the sand
on shoal bars with their wheels and wash it into deep pools below. One
of these is supplied with large jet pumps. One jet.dredge was designed
especially for throwing a broad sheet of water with considerable velocity
upon these bars, thus washing them downstream and increasing the
depth of water over them. These are the temporary expedients resorted
to with good results during the last low-water season.

For the coming season there is provided in addition to these a
hydraulic dredge capable of removing 500 cubic yards of sand per hour
and depositing it at a distance of 500 feet on either side of the channel.
This dredge was completed about the close of last low-water season.

There is also under contract and in process of construction two steel-
hulled hydraulic dredges, designed in accordance with the results of the
latest developments in this line of machinery. These aresto be com-
pleted about the middle of October, and will each have a capacity of
1,000 cubic yards per hour.

With these appliances to aid the work put in place for the permanent
improvement of the channel, it is confidently expected that at least 6
feet depth will be maintained during the coming low-water season
between St. Louis and Cairo.



820 REPORT OF THE CHIEF OF ENGINEERS, U. 8. ARMY.

The funds now available will be expended in carrying out the original
project and in the temporary work required by the river and harbor act
of June 3, 1896. ) o
. The sum asked for the fiscal year ending June 30,1898, will be applied
to a continuance of the same work.

To prevent the suspension of this important work for lack of funds
theriver and harbor act of June 3, 1896, makes provision for three years’
work from July, 1897, to be paid for as appropriations are made by law,
at the rate of $673,333.33 annually.

July 1, 1896, balance unexpended.... ..cceauceecenceeanccasrsnnaasecnes $608, 511, 08
Amount appropriated by sundry civil act approved June 4, 1897. ...... 673, 333.33
- : 1, 281, 844. 41
June 30, 1897, amount expended during fiscal year.....cceveieecnenann 499, 325. 48
July 1, 1897, balance anexpeniled...c...veinaaeiainiiiiinaiierncnne. 782, 518.93
July 1, 1897, outstanding liabilities...... ... iiiiiiiiineiianiiasa, 1,952.11
July 1, 1897, balance available.. sececiuaeniaeriinniiiiianiiiaieiaene 1780, 566. 82
Amount (estimated) required for eompletion of existing pm{ect ..... 8, 544.,— 166. 68
Amount that can be profitably expended in flscal year ending June
30, 1889, as authorized by river and harbor act of June 3, 1896..... 673, 333. 33

Submitted in compliance with requirements of sections 2 of river and
harbor acts of 1866 and 1867 and of sundry civil act of June 4, 1897,

(See Appendix W 2.)

3. Harbor at St. Louis, Mo.~—St. Lonis Harbor is about 18 miles long
and divided into two nearly equal parts by the Eads Bridge. The
upper part, included between the bridge and the northern limits of the
city, is about 10 miles in length,

'Three miles above the Eads Bridge is the Merchants’ Bridge. The
lower part of the harbor, included between Eads Bridge and the River
Des Peres, is 8 miles long. The cuannel in this part of the harbor has
sufficient depth and accessible landings at all points. Good depth
exists above the Merchants’ Bridge. d

Congress by act approved September 19, 1890, appropriated $182,000
for improvement of this harbor.

The navigable reach. between the Eads Bridge and Merchauts’ Bridge
was at that time obstructed by a number of middle bars. The project -
adopted for improvementof the harbor under the appropriation of 1830
congisted in a contraction of the waterway between those bridges to a
width of about 2,000 feet, in order to concentrate the flow upon the
bars, and thus cause scour to the depth desired. The contraction works
consisted of a series of hurdles extending out from the Illinois shore,
the object of the hurdles being to collect deposits of material brought
down during floods, and thus build up a new bank to the line desired.

This work, which was accomplished by the close of the fiscal year
ending June 30, 1892, caused extensive deposits of sediment along the

10f this balance special allotinents have been made by Congrens as follows:

Bank protection at Cairo, Il1., act of July 5, 1884 (balance).............. #8, 600, 00
Continuing improvement at Cape Girardeau, Mo., act of August 5, 1886

(LBIANCE) covtvecnat cinacretanareraasescnaae s fheecsssammmensansn 22, 500. 00
Removing bar in front of Chester, I11., and protecting west bank of river

opposite Chester, act of June 3, 1898 (balance)........cccuumueauan...t 6, 155. 82
Bank protection on east side of Mississippi River opposite mouth of Mis-

souri River, act of June 3, 1896...... erpweseenmesnunantseunse aresnunans 50, 000.00
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W 2.
IMPROVEMENT OF MISSISSIPPI 1?11\}71?1?8 BETWEEN OHIO AND MISSOURI

The object of the improvement is to obtain eventually a minimum
depth at standard low water of 6 feet from the mouth of the Missouri
River to St. Louis, a distance of 16 miles, and of 8 feet at the same
stage of water from St. Louis to the mouth of the Ohio River, 178 miles,
the natural depth being in many cases from 33 to 4 feet. The channel
is divided at a number of points by islands forming sloughs and sec-
ondary channels behind them, through which a large portion of the
volume of the flow is diverted, to the detriment of navigation.

The initial point of the work for the lower portion is St. Louis, the
programine being to make the work continuous, proceeding downstream
from that city. : ;

The first work for improvement began in 1872, and was continued for
a number of years as appropriations were made, the works consisting
of dikes and dams of brush and stone, erected with & view to confining
the low-water volume to one channel, and of revetments to hold and
preserve the banks where necessary or advisable. .

Under these appropriations work of this character was done at the
following localities between the mouth of the Ohio and the mouth of
the Illinois River, viz: Piasa Island, Alton Harbor, Sawyer Bend, St.
Louis Harbor, Arsenal Island, Horsetail Bar, Carroll Island, Port Char-
tres, Turkey -Island, Kaskaskia Bend, Liberty Island, Devils, Island,
and in the vicinity of Cairo, I,

The present project is a continuation of the plan adopted in 1881, and
contemplates a reduction of the river to an approximate width of 2,500
feet below St. Louis, the natural width being . many cases from 1 to
13 miles. The method employed is the building wp of new banks out
to the line desired from the solid matter bronght down by the river, and
which is eoflected by means of hurdles. The banks, both new and old,
are revetted where necessary, Other means are also used occasionally
for completing or hastening the depth required.

A hurdle, as the term is here nsed, is one of many silt-arresting devices
that bave been experimented upon in this country and elsewhere. The
hurdle consists, essentially, of a row or of parallel rows of piling, the

iles driven either singly or in clumps, the piling being connected
engthwise of the hurdle by wattling of fine brush or by curtains com-
posed of brush and lodged against the upstream side of one of the rows
of piles, the whole formiug a permeable dike throngh which the silt-
laden current can pass, though with greatly diminished velocity, result-
ing in-deposits of silt above and below the hurdles.

These deposits are generally soon overgrown with willows or cotton.
wood, and after they arrive at sufficient height they can be revetted on
their river fronts,

To guard against loss by scour of the piles, a broad flexible mattress
is first sunk ou the line of the hurdle. Through this mat the piles and
clumps of piles are driven. _

During the past year the hurdles have been constructed of clamps of
piles, three piles and upward to each clump. These piles are driven so
that when their upper ends are drawn together by means of a wire rope
- they form a sort of pyramidal structure, the horizontal distances of the
piles from each other at the surface of the river bed being 8 to 10 feet,
depending mainly upon the depth of the water. .

The wire ropes are made on the work; they are composed of 14 to 18
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strands of No. 14 galvanized-iron wire. They are drawn taut by means
of the pile-driver machinery, At each turn of the rope around the
upper end of the clump of piles a spike is driven as an additional guard
against the rope slipping, thongh the wire itself generally binds or cuts
into the piling sufficiently to prevent any slip. - This method of draw-
ing the upper ends of the piles together appears to be better than the
old one of bolting them.

The tops of the piles are generally at an elevation of 20 feet above
extreme low water, excepting that in” the curtain or wattling row the
top of one pile of the clump is at an elevation of about 25 feet above
that stage, in order to intercept drift at high stages and prevent it from
crossing the line of hurdle and dragging the top of the latter with it.

The curtain or wattled row is braced by vertical diagonal braces
heeled against a row of clumps spaced at such distances below as to
make the angle of the braces about 45°,

The heel of the brace is held by a clevis passing around one of the
piles of the lower clump, with its pin through the brace. At top the
brace is bolted to one or more of the piles in the upper clump. .

The piling of the hurdle row is so spaced as to represent an equiva-
lent of one pile to the linear foot of hurdle. The piles are driven by
means of the hydraulic jet as well as by the hammer, the latter weighing
2,400 pounds, and sometimes by both combined.

The completed curtain, or the wattling, whichever may be used, is
generally carried finally to a height of 20 feet above extreme low water.
The mattress is from 60 to 135 feet in width, depending upon the depth
of water and consequent length of piles, as well as upon liability of the
bed to suffer from scour. It is fabricated upon floating ways, in piace,
" by wattling brush upon poles spaced about 5 feet apart and in any
length desired. Continuity is obtained by lapping the poles and fasten-
ing them together with spikes and wire. When additional strength is
required, wire cables are used across, and in the direction of the length
of the mattress. The brish is spiked to the poles at the edges of the
mattress and at other points, about one spike to every third pole. In
sinking the mat alittle less than 1 cubic yard of broken rock is required
to a cord of brush, _

The piles used in the hurdles ran in lengths from 25 to 60 feet, and
their average penetration in the bottom is about 15 feet. They are
driven with the large end down. . ‘

At the shore end of the hurdle the bank is revetted for about 300
feet, of which 200 feet is below the axis of the hurdle,

In constructing the shore revetment a mat about 120 feet or more in
width, its inner edge-at the surface of standard low water, is sunk.
The bank is then eventually graded to a slope of one-half and covered
with riprap. Where necessary to grade the bank by artificial means,
the grading is done by the hydraulic method or by means of shovels, etc.

Since the adoption of this project work has been done at the follow-
ing localities, by methods substantially as above described, viz: Piasa
Island, Alton Harbor, 8t. Lonis Harbor, Cahokia Chute, Arsenal Island,
Horsetail Bar, Carroll Island, Twin Hollows, Pulltight and Beards
Island, Chesley Islaud, Jim Smiths, Sulphur Springs, Foster Island,
Lucas, Cornice Island, Calico Island, Michaels Lauding, Rush ‘Cower,
Fort Chartres, Crooks Landing, Turkey Island, Ste. Genevieve, Liberty
I;Iand,, Minton Point, Cape Girardeau, Powers Island, and vicinity
of Cairo.

Since last annual report works looking to the permanent improve-
ment of the river have been carried on in the following localities, viz:
Sulphur Springs, Michaels Landing, Rush Tower, Ste. Genevieve,
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Chester, Liberty and Powers Island. Work in the nature of portable
jetties and dredging for the temporary improvement of the channel
was done in the following localities: Chain of Rocks, Harrisonville,
Calico Island, Turkey Island, Ste. Genevieve, Seventy-Six Landing,
" Grand Tower Bend, Schenimnans, Goose Islaud, and Hackers Bend.

Sulphur Springs.—This locality commences about 13 miles below St.
Louis and extends down 4 miles.

The work done here was confined to the east side of the river and
consisted of repairs, extensions, and additions to the hurdles already
in place, equivalent in the aggregate to 990 feet of new hurdle. The
location and extent of this work is shown upon Pl I herewith.

Michaels Landing (27 miles below St. Louis).—This poeint is the com-
mencement of a series of works extending down the river about 9 miles,
covering what is known as the Rush Tower Reach.

No. 1 hurdle of this series was broken last season by a loaded coal
barge going through it after the tornado of May 27, 1896. The breach
was enlarged to 750 feet during the high stages of last winter and this
spring. The construction of & new hurdle, No. 2, in rear of this open-
ing and the repairs to No. 1 were commenced on the 8th of June, this
fiscal year, and are now in progress, No. 2 hurdle is 2,800 feet in length,
of the ordinary type, and is nearly completed. The location and extent
of this work are shown upon Pl II, and material used and work done
on this and other works mentioned are given in the tables devoted to
these subjects to be found in the report of Assistant D. M. Currie,
herewith.

Lush Tower.—The bank protection placed in the years 1893 and 1894
between Osborne Field and Durfees Landing, 38 miles below St. Louis,
had never been completed to high water. The bank above the revet- -
ment had been eroded back until there was danger of the work being
destroyed. Wherever this danger was most imminent additional rock
was used to repair breaks and carry the revetiment farther up the banks,

Ste. Genevieve—The reach of the river under improvement in this
locality extends from Little Rock, Mo., 47 miles below St, Louis, to-near
the mouth of the Kaskaskia River, 7 miles below.

One hurdle on the illinois side of the river was repaired, and four on
the Missouri side extended to their projected-lengths, Some work was
done on the head of Stanton’s tow-head for the purpose of protecting it
from erosion. The location of this work is shown upon P, I1IT herewith.

Ohester, 1l (73 miles below St, Louis),—The river and harbor act of
June 3, 1896, contained a mandatory clause requiring that  $30,900 or
80 much thereof as may be necessary shall be expended in removing
the bar in front of Chester, Ill, and protecting the west bank of the
Mississippi River opposite Chester.,” The work donein compliance with
this law consisted in revetting the bank opposite Chester as far as the
funds available would permit. The work was commenced September 8
and completed for the season October 27, 1896. The mattress used for
the protection of the foot of the bank below low water was of the usual
type, 125 feet wide, The protection was commenced at the old railroad
ineline in Clearyville and extended downstream 3,310 feet. The rock
revetment was carried up the slope of the bank a distance of about 10
feet above low water. The last high water has graded the upper bank
to a proper slope for continuing this revetment. The funds remaining
will be sufficient to carry this up to about the 20-foot contour, The
location and extent of this work is shown upon Pl 1V herewith,

Liberty.—This reach of the river commences at Waters Landing, 79
miles below St. Louis, and extends about 6 miles downstream.

The work done here cousisted in extending to completion four hurdles
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under construction at the commencement of the year and building an
additional one. The east bank of the river, known as Liberty Bend,
has been for some time subjected to very rapid erosion. The bauk is
high, consisting of sand and loam under which lies a stratum of quick-
sand, all of which makes it very difticult to protect from the erosive
action of the water. At apointuear the upper end of the bend a strong
huardle dike about 700 féet in length was built out from the bank fo
prevent the flanking of the revetment. Uunder the protection of this
the revetment was commenced and extended downstream for a distance
of 6,850 feet. The average width of the subaqueous mattress was about
130 feet. Theabove low-water revetment was carried up to the 20-foot
stage along the upper 4,450 feet, then gradually down to the 14-foot
stage on the next 800 feet, and continued at that height from thence to
the end. In order to hold this bank it will be necessary to extend the
revetment farther downstreamn and carry it up to a higher stage all
along its entire length.

Powers Island,—This reach extends from Commerce, Mo., 143 miles
below St. Louis, downstream about 7 miles. Within this reach are
located whatis known as ¢ Jacket Pattern” and “Goose Island” shoals,
localities that have given great trouble to navigation. The river here is
excessively wide, and much of the water passes down sloughs behind
islands or is spread out over sand bars.

Doolans Slough, which separates Powers Island from the main Mis-
souri shore, is estimated to carry off about one-half of the low-water
discharge of the river and cause much of the trouble experienced on
the Goose Island and Jacket Pattern shoals.

The work of closing this with a permeable hurdle damn was com-
menced July 9 and finished September 9, 1896, The dam was located
nearly 2 miles below the head of Powers Island and 4 miles below Com-
meree, across 8 narrow part of the chute where there is a width of only
1,600 feet and where the banks are firm and the cross section regular.

The type of construction was that of the ordinary pile hurdle, but
with material for three hurdles massed in one. The foundation for the
dam. was the ordinary continuous mattress 150 feet wide, two-thirds of
the width lying below the piling. On the top of this was another mat
50 feet wide, and in deep water third and fourth tier mattresses 25 feet
wide, Iaid just below the main row of piling to reenforce them and build
up the bottsin to something like an even cross section and receive
the overfall of the daw.

The bank at each end of the dam was protected by mattresses 600
feet long by 125 feet and 150 feet wide on the east and west sides,
respectively, and extending 250 feet above and 350 feet below the
structure. . :

The banks were graded from the edges of these mattresses at low
water to their tops to a slope of 1 on 2. Over this was laid a revet-
ment of stone. Some settling tdok place in this revetment during the
fall and winter, which was easily repaired.

The effect of closing this slough was very manifest during the low
water of last fall, when but little or no trouble was experienced in
these shoal places in the mmain channel, which had heretofore always
given trouble at that season, -

TEMPORARY EXPEDIENTS, .
In ﬁly last annual report a brief' description was given of a jet dredge
Loat then in process of coustruction. This boat was completed and
commenced operations about September 1, on the approach of low
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water. From this date until the end of October, when the river com-
menced to rise, it was in commission. Work was done by it at Harri-
sonville Crossing, Calico Island, Stantons Towhead, Grand Tower Bend,
and Schenimans. At all of these localities the channel was materially
improved by its operations, the depths being inereased from 1 to 3 feet.
This outfit consisted of the dredge boat, a quarter boat, a pile driver,
a barge with supply of eoal and piles, and one of the steam tenders.
The dredge was furnished with a double crew during a part of the time
that it was in service, in order that it might be operated night and day.
The cost of the dredge alone, not including the original cost of the
barge and two pile driver hoisting engines obtained from our plant,
was $18,001.54, ' .

The average cost per month of this dredge with its attendant outtit
was approximately 2,650. A tracing showing .the arrangement of the
machinery upon this dredge and its method of operation is forwarded
herewith, _ :

~The discharge pipes from the jet pumps on the towboat Gen. H, I
Abbot were changed 8o as to deliver at the stern of the boat instead of
the bow as originally arranged, and two spuds were added near the
bow. By this arrangement the boat could go on a bar, head upsteam,
drop the spuds, work her wheel and the jet pumps, and soon make a
material increase in the depth of water, Working in this manner this
boat was able to give valuable assistance at short shoals. -

Portable jetties.—During the past two low-water seasons experiments
have been made with cheap devices designed to concentrate the water
at shoal places and by increasing its velocity induce a scour that will
give a depth of channel sufficient for the pressing needs of navigation,
these devices to be removed as soon as they have effected their object
or the river has risen. : :

~The results obtained last season were very gratifying and have led

to the adoption 6f & system which may be briefly described as follows:
Having determined upon the direction that should be given to the jetty
in order to produce the best results and admit of the easiest possible
construction, piles are driven firmly into the bed of the river along this
line at distances apart varying from 10 to 20 feet, depending upon the
depth of water and the strength of current. In extreme cases, instead
of single piles clumps of two or three may be driven., Along these piles
at a proper distance above the water surface other piles are made fast
longitudinally either by wire or rope. These are to support the upper
-ends of corrugated sheet-steel paunels, the lower end of which is to
rest upon the bottom of the river. Kach panel is 10 feet in width,
.measured in the divection of the jetty, and from 10 to 20 feet long,
depending upon the depth of water in which it is to be used. Itis
made of No, 14 United States standard gauge corrugated sheet steel,
riveted to three 5-inch XI-beams, 12.50 pounds per foot. Suitable links
or clevises are provided for handling the panels. 'To prevent séour tak-
ing place along the lower edge of the panels, and thus permitting them
to swing through between the piles, a mattress from 8 to 10 feet wide is
made by placing small fascines side by side. This is tied to the lower
edge of the panels and sunk with rocks, The method of constructing
these jetties is shown upon the tracing forwarded herewith.

At the end of the low-water season the jetties are removed. The
panels are taken up, cleaned, painted, and stored. 'The pilés ave also
removed to be used in future work.

During the low-water season portable jetties were constructed and
removed in the following localities: Turkey Island, 1,150 feet; Ste.
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Genevieve, 1,460 feet; Seventy-six Landing, 750 feet; Schenimans, 1,000
feet; Goose Island, 850 feet, and Hackers Bend 1,350 feet, making in
all 6,660 feet. The field expenditures for this work were as follows:

Labor, $8,865.14; subsistence, $1,865.16; piles (not recovered),
$1,139.35; stone, $110.40; rope, $900; wire, $148.20; spikes, $12; lum-
ber, $27.6’6; coal, $1,072.86; miscellaneous, $300.56; panels (not recov-
ered), $1,359.92; total, $15,801.25, equal to $2.41 per linear foot. Add
to this the proportionable expenses for plant, repairs, deterioration,
towage, office, engineer depot, etc., which amounts to $13,049.06, or
?1.99 per linear foot, the total cost was $28,850.31, or $4.40 per linear
oot. :

The cost of the piles and panels not recovered was $2,499.27, an aver-
age of 38 cents per foot. Had these been recovered the total cost per
linear foot would have been $4.02.

If the jetties had been abandoned and no attempt made to recover
any of the material the cost would have been: Labor, $5,789.29; sub-
sistence, 81,225; piles, $3,632; stone, $110.40; rope, $900; wire, $148.20;
spikes, $12; lumber, $27.66; coal, $704; miscellayeous, $268.56; panels,
$18,378.10; total, $31,250.21. Add to this $8,500, the proportionate
other expenses chargeable to this work, the total cost will be $39,750.41,
or $6.06 per linear foot. :

. During the season about 11 per cent of the recoverable material was
OBt. * ’
In each of the localities where jetties were constructed, except Sev-
enty-six Landing, their effect was hastened by the aid of No. 1 jet
dredge or the steamer Gen. Abbot, The channel depth was increased .
from 1 to 3 feet, as follows: At Turkey Island, 2§ feet; Ste. Genevieve,
1 foot; Seventy-six Landing, 2 feet; Schenimans, 3 feet; Goose Island,
1} feet, and Hackers Bend, 1 foot. These increases are after allowance
has been made for differences in the stage of water. The least channel
cfiepth at any of these localities when the jetties were removed was 8
eet,

The foregoing facts and figures fully demonstrate that it is practica-
ble, within reasonable limits of expense, to maintain a navigable chan-
nel 6 feet in depth at all stages of water between St. Louis and the
mouth of the Ohio River by means of portable jetties, aided by dredges,
provided that the permanent contraction works now in process of con-
struction be maintained and proceeded with; and there is every reason
to believe that a channel depth of 8 feet can be maintained by these
means when the whole reach of the river has been permanently con-
tracted within the limits contemplated in the project for its general
improvement. :

There is now in store and ready for use sufficient corrugated steel
panels to construct 9,000 feet of portable jetty or sufficient for nine
jetties, each 1,000 feet in length. A party and outfit on the ground
wii:lt1 the material should put this in place at the rate of 400 feef
per day. '

Hydraulio dredge No. 2.—With the view to giving the greatest Felief
possible to navigation during the approaching low-water season b
temporary expedients, authority was obtained from the Chief of Engt.
neers, June 12, 1896, to construct a second hydraulic dredge, making
use of such parts of the plant belonging to the work as could be made
available.

One of the most recently constructed model barges used for trans-
porting stone was selected and given such additional strength by
bulkhead timbers as was necessary to enable it to sustain the heavy
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machinery to be placed upon it without vibration when in motion.
This barge is 135 feet long, with 28-foot beam, and has a 6-foot.depth of
hold. On it was placed a 20-inch centrifugal pump, actuated by a hori-
zontal conipound condensing engine, connected directly with the pumnp
‘shaft. Diameter of high-pressure engine, 11 inches; diameter of low-
pressure engine, 25 inches, with 18-inch stroke. The pump and engine
are upon the same cast-iron base. This machinery was purchased from
Edwards & Co., New York. Steam is furnished by three boilers, Mis-
sissippi River type, 48 inches diameter and 28 feet long, each having
five flues 11 inches in diameter. The ordinary working steam prassure
of the boilers is 140 pounds, The engines make 200 revolutions per
minute and the pump discharges about 2,000 cubic feet of material.
On the basis that 10 per cent of this is sand, which is a very reasonable
- estimate, the dredge will excavate about 450 cubic yards per hour,
The suction pipe is 20 inches in diameter from the pump out to the bow
of the boat. At this point the pipe branches to the right and left, with
a quarter turn 15 inches in diameter. At the ends of these is a stuffing
box and aunother quarter turn, which permits the pipe to extend down
over the bow of the boat and into the water. These stuffing boxes
allow each branch of the pipe to move in a vertical plane. At their
lower ends these pipes separate by Ys into two branches, each 12
inches in diameter, and terminate in nozzle pieces with opening 30
inches by 6 inches. The two 15-inch pipes are tied together by suita-
ble bracing and raised and lowered by means of a derrick with boom
extending out beyond the boat. The hoisting power is obtained from a
pile-driver engine taken from the plant. The same engine is used to
haul the dredge ahead and keep it up to its work.

Immediately at the pumnp the discharge pipe makes a quarter turn
and is enlarged to 24 inches in diameter. It passes back through the
boat and over the stern on to flatboats, which support it for a distance
of 500 feet. At the stern of the boat there is an S-shaped piece in the
pipe having a horizontal swivel joint, which permits the discharge to
be made in any horizontal direction. Where the pipe passes from one
flat to another there is a short piece of para rubber hose which permits
a flexible motion. The flatboats on which this pipe is supported are a
part of the outfit of the plant used for low-water revetment. In the
discharge pipe near the pump there is a priming valve used when
starting the pump.

To operate the dredge piles are driven on each side of the channel
to be opened and at some little distance from it lines are made fast to
these and the dredge and discharge pipe maneuvered by means of them.

This dredge was not completed until the end of November, about the
time the river commenced to rise. There was no opportunity to give it
a practical test upon a channel bar, but it was operated experimentally

“for several days and all its parts tiloroughl tested. It bids fair to be
a very satisfactory machine. Its cost was g21,705.76.

Hydraulic dredges Nos. 3 and 4,—~The dredges Nos. 1 and 2 above
described are what may be termed temporary expedients, constructed
hastily to meet the urgent requirements of low-water navigation during
last season. With the object of obtaining a more permanent plant of
this kind and to comply with the provisions of the river and harbor
act of June 3, 1896, a thorough study of the subject of dredging as
applied to river bars was made. This has resulted in a type of dredge
of large capacity and light draft, which is easily handled, has ample
accommodations for its crew, and at the same time can readily dispose
of its own dredged material beyond the lateral limits of the channel to
be improved,
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The main features of the dredge may be briefly described as follows:

The hull to be made of steel throughout and to be 160 feet long, 40
feet beam, and 6 feet 6 inches depth of hold. There is an opening or
well at the bow, in which the suction pipes are placed, 24 feet wide at
forward end, 18 feet at after end, by 34 feet long. The two projecting
ends thus formed are tied together by a box girder.

There are two centrifugal pumps with suction and discharge open-
ings 20 inches in diameter. The discharge pipe is inmediately enlaryed
to 24 inches in diameter. The pumps are single suction, with interior
lining capable of being conveniently removed when worn,

Each pump is driven by a horizontal noncondensing compound direct-
counected engine, 15-inch high pressure, 26-inch low pressure, with 18-
inch stroke, capable of developing 300 actual horsepower, with approxi-
mately 200 revolutions per minute, under a boiler pressure of 140 pounds
per square inch, and maintaining, through the suction and discharge
pipes, the velocity necessary to carry at least 20 per cent of sand with
80 per cent of water through 500 feet of discharge pipe.

The steam is to be supplied by 6 boilers of the Mississippi River
steamboat type, each 48 inches in diameter and 28 feet long, and con-
taining 5 flues each 11 inches in diameter. The boilers are arranged
in two batteries of three each, capable of being worked separately or
together.

With each main pump there is a jet pump for applying water under
pressure through nozzles to the sand at the entrance to the suction
pipes. The jet pumps are of the Worthington type, with compound
engines capable of delivering 1,200 gallons per minute against a pressure
of 65 pounds.

The suction pipe of each main pump has a diameter of 20 inches, It
leaves the pump by a reverse curve, passes out through the hull and
by a radial joint down through the suction well and terminates with a
nozzle or suction head 10 feet wide and 20 inches high, and provided
with screen bars or lobes.. Inorder to present the opening in the most
favorable mauner to the sand the suction head is slightly curved.

There is one discharge pipe for each main pump. At the stern of the
-dredge there is in each pipe a reverse-curve swivel joint, by means of
which the pipe beyond the dredge is slightly raised and can be changed
in direction through an angle of 180 degrees. On the outside of the
dredge the discharge pipes are in lengths of 24 feet connected by
flanges; each two of such lengths are connected by a coupling and piece
of flexible rubber hose. The pipes are supported every 25 feet upon
steel pontoons so arranged that they may swing under the pipe and
present their narrowest dimeunsions to the current. Each discharge
pipe is 500 feet in length and terminates with a baffle plate, for the
purpose of steadying the pipe line while the material is going through it.

Cabin accommodations are provided for a double crew consisting of 50
officers and* men.

The ¢lectric-light plant consists of two 2,000-candlepower arc lights,
one 4,000-candlepower focussing headlight with reflector, seventy-five
16-candlepower incandescent lamps, with the necessary engine, dynamo,
switch board, and other appurtenances and appliances for a complete
first-class outfit. All other outfit and appliances necessary to a com-
plete dredge are provided. .

‘When occasion requires it is Intended that the dredge shall be in
operation night and day. The output per hour will be 600 yards or
1,200 yards for the dredge.

Four sheets of drawings showing the main features of the dredge are
forwarded herewith.
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After the plans and specifications for this dredge had been prepared
roposals for constructing two were advertised for February 6, 1897,
ghe bids received were opened March 8, 1897, The lowest of these
being The Bucyras Uompany, South Milwaukee, Wis., in $204,800 for
both, & contract was entered into with themm March 17, 1897, The
dredges are to be completed on or before October 10, 1897, Satisfac-
tory progress is being made with their construction.

Iglant.—-'l‘he plant pertaining to this work was kept in good state of
repairs during the year and rendered efficient service. There are 16
of the barges used for transporting stone, brush, and other material
that have been in constant service for fourteen years. ..They are prac-
tically beyond repair and will have to be replaced by new ones after
one more season’s work. One or two new towboats will also be needed
~ for carrying on the dredging operations.

Surveys and investigations.—During the yea¥ a resurvey of the river
has been made at the low-water stage from Red Rock, Mo., 87 miles
below 8t. Louis, to the mouth of thre Ohio. This has been plotted to a
scale of 1:100,000. A tracing from the map is forwarded herewith.
'The details connected with this survey, together with the physical data
relating to the Mississippi River between the mouth of the Missouri
and the mouth of the Ohio rivers, collected since last annual report,
may be found in the report of Assistant John O. Holman, which is also
forwarded.

Mr. D. M. Currie has continued to discharge the duties of principal
assistant engineer upon the work and Mr. William 8. Mitchell and Mr,
Gerald Bagnall those of assistants in charge of the large field parties.
The procuring of brush and quarrying of stone by hired labor was
done by parties in charge of Mr. E, D. Libby, assistant engineer. The
engineer depot, at which a la-ge part of the supplies for the work is
assembled and distributed and repairs to tools and minor repairs to the
floating plant are made, has continued in eharge of Superintendent O,
D. Lamb. All these gentlemen have satisfactorily discharged their
several duties.

For farther details eoncerning the operations of the year refercnce is
invited to their reports, which are herewith transmitted. ' -

- ESTIMATE.

The original estimate of the ¢ost of the improvement of the Missis-
sippi River between the mouth of the Ohio and the mouth of the
Missouri River, a8 revised in 1883, is $16,397,500,

The aggregate amount of the faunds appropriated and made available
for this work to June 30, 1897, is $7,853,333.32.

The total appropriations for this work to date amount to $3,033,333.32.
Of this amount $180,000 was allotted by acts aud projects for improve-
ment between the Illinois and the Missouri rivers, including Alton Har-
bor, leaving a balance of $7,853,333.32, as stated above, to be ,applied
to the project for the general improvement of the river between the
mouth of the Missouri and the mouth of the Ohio River.

Of this amount there was on hand June 30, 1897, an available bal.
ance of $780,666.82, exclusive of outstanding liabilities. The amount
that has been expended on the project to this date is therefore
$17,072,766.50. B

The amount expended during the fiscal year ending June 30, 1897, is
$409,325.48,
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This available balance includes the balances unexpended from special
allotments made by Congress, as follows:

For bank protection at Cairo, Ill,, act of J uly 5, 1884.. . covirvrennnnnannn. $8, 600, 00
Folxéscgmtinuing improvement at Cape Girardeau, Mo., act of August 5,

For bank protection on east side of Mississippi River opposite to mouth

of Missouri River, act of June 3, 1896 . ... vcvuue ooeneonnn conn o oo 50, 000, 0
For removing bar in front of Chester, IIl., and protecting weat bank of

river opposite Chester, act of June 3, 1896, $#30,000; balance unex-

pended .....coeivennencnniacnenccnonas tmeamscoseceanns cesconcanc cnnnas 6, 165, 82

1 T cemeresausannans 87, 255, 82

The river and harbor act of June 3, 1896, provides that contracts
may be entered into and material purchased and work doue otherwise
than by contract for the section of the Mississippi River between the
mouth of the Ohio and the mouth of the Missouri River for the fiseal
year ending June 30, 1897, not to exceed in amount $325,000.

From this amount, when it becomes available, it is expected to pay
for the two steel-hulled hydraulic dredges, now contracted for and in
process of construction, and for stone and piles to be used in contrac-
tion works and revetting the banks also contracted for. The full
amount of this $325,000 may be used in discharging the obligations of
these contracts.

The balance of the estimate for the original project not appropriated
June 30, 1897, is $8,5644,166.68, :

It is estimated that the sum of $800,000 can be profitably expended
during the fiscal year ending June 30, 1899, in the work of the original
project and in the temporary work required by the river and harbor
act of June 3, 1896. ) '

This wocrk is in the collection district of New Orleans. The nearest port of entry

is 8t. Louis, Mo., at which place the customs collected during the fiscal year ended
Juane 30, 1897, amounted to 31,139,723.86. The amount of internal revenue collected

was $6,825,959.28.
Money statement.
July 1, 1896, balance unexpended ........ce.oeveone vomenenonnnnn .o -ee.  $608,511.08
Amount appropriated by sundry civil act approved June 4,1897....... 678,333.33
1,281, 844. 41
June 30, 1897, amount expended during fiscal Year. .ceees eeeen mucn aeee 499, 325. 48
July 1, 1897, balance unexpended ....ee.ceveenianann. “eeeeananncsncanya 782, 518, 98
July 1, 1897, outstanding liabilities .oocoevonceeeeeoonannn.. $1, 952,11
July 1, 1897, amount covered by uncompleted contracts. .... (*
. 1,952.11
July 1, 1897, balance available.....eeeeeunc. renmces saveconsenceannssnca T 180, 566. 82
Amount (estimated) required for completion of existing project..... WG& 68
Amount that can be profitably expended in fiscal year ending June
30, 1899..... cemeneinen P 800, 000. 00

Submitted in compliance with re«anirements of gections 2 of river and
harbor aots of 1866 and 1867 and of sundry oivil act of June 4, 1897,

* The river and harbor act of June 3, 1896, authorized contracts to be entered into
and work to be done to the amount of $325,000. Under this anthority contracts have
heen entered into as per table herewith, which will consnme this entire amount, At
the end of the fiscal year the amount had not been-appropriated.

t Of this balance special allotments have been made by Congress as follows:

Bank protection at Cairo, Ill., act July 5, 1884 (balance)..... eveavonsrenan $8, 600, 00
Continuing improvement at Cape Girardeau, Mo., ast of August 5, 1886

(DAANICO) ceeeee it caecon crinsnancnoeconnramae cnae s P, 22, 500. 00
Removing bar in front of Chester, Ill., and protecting west bank of river

opposite Chester, act of June 3, 1896 (balance).......occueeeeeeeeans ---. 6,155.82
Hank protection on east side Mississippi River opposite month of Missouri N

River, act of June 3,1896.....ccc........ s6cnceancecansnenssssncanssass L0, 000,00

et s sttt

Total (A A A RA AL RAS AL RLITIITRTY XY LR YRR VY TPRWY TR DY WP PPy prrp e 87’ 255082
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List of appropriations,
By act of— By act of—

June 10,1872 . .......... $100,000.00 August 5,1886. ........ $375,000.00
March 3,1873. .......... "200,000.00 August 11,1888........ 300, 000,00
June 23,1874 ........... 200, 000, 00 September 19,1890. ... 400, 000. 00
March 3,1876........... 200, 000, 00 July 13,1802 _......... 525, 000, 00
August 14,1876......... 200, 000, 00 March 3,1893.......... 658, 333. 33
June 18, 1878 ........... 240, 000, 00 August 18,1804........ 758, 333. 33
March 3,1879. .......... 200, 000, 00 {- March 2,1895.......... 75%, 333. 38
June 14,1880 ........... 269, 000. 00 June 3, 1846 ........... 275, 000. 00
March 3,1881. .......... 600, 000. 00 June 4, 1897 ........... 673,333.33
August 2,1882.......... €00, 000, 00 ' ——

Julyb,1884............. 520, 000, 00 Total ..occvvenn..... 8,033, 333.32

Abstract of proposals for bplles roceived iw rosponse to advertisement of Marck 2, 1897, and
Y

opened

arch 22, 1897,

Maj. Thos. H. Handbury, Corp of Engincers, at St. Louis, Mo,

Firat-class piles (price per foot). |
No Name and address of bidder. 8,200, 36 1o | 2,400, 41 to | 1,600, 46 to |- 800, 51 to | Amount.
40 feet. | 45feet. | 5Ofeet. | 65 feot.
. Cents. Oents. Cents. Oenis.
1 | George Wolf, LTI ) S IR SN SN N S
2 | Jobn H. Crowdek, Commerce, Mo. .. 10 10 10 104 1 $36, 640. 00
8 | P. 8. McCann, Grand Tower, Ill..... 12 1 12 mg 43, 500.00
4 | Fred. Hartweg, Cincinnati, Ohio. ... 1 10 16 103 | 87, 410,00
6| H.A Ruseell, 8t Lovds, MO.eeeerrnoleeeenirreneslorineennmenadeeeeoncmnesnloneeannaa el aeannes
Second-clasa pllés (price por f;):»_t-).
: 400, 25 [1,600,31|2,000, 362,000, 41(1,200, 46] 800, 51 )
No. Name and address of bidder. t030 | 085 | 5040 tods | tofo | to6n Amount
foet. | feot. | feet. | feot. | feat. | feet.
Cents. | Oents, | Oente. | Oente. | Oents. | Cents.
1| George Wolf, Grand Tower, Ill..... % %! 1% % % T4 1925,147.25
2 { John H. Crowder, Commerce, Mo... 6 (] ] 8 [ 6 { 19,788.00
8 | P.8, McCann, Grand Tower, 111..... 7 7 7 a\ i 7§ | 24, 735.00
4 | Fred. Hartweg, Cincinnati, Ohie.... 6 6 3 6 0} | 21,437.00
8 | H. A. Russell, 8t. Louis, Mo....... . [} (] 6 6 6 6 1 19,788.00

Acceptance recommended of bid No. 2 for first-class piles, and bid Nos, 2 and 5 for
socond-class piles,

Abstract of prﬁosala Jor stone,
and opened

recefved in responsg to advertisement dated March 2, 1897,
arch 22, 1897, at 12 o’clock noon, by Maj. Thos. H, Handbury, Corps of

Engineers, at St. Louis, Mo., for work of improving Mississippi River between mouths of

Ohio and Missourt rivers,
No.| Name and address of bidder. %‘ﬁgﬂ.}' Price. | Amount, Remarks.
Ou, yards. | Oents.
11 Wm. G: Allison and Sab. Oliver, 40,000 k1] $15,600 | 1 bid only received. Landing 1
Chester, Ii1. mile above Cheater.
2 | Bussen Bros., Bt. Louis, Mo.... 10,000 | <50 6,000 | Landing Quarantine, Mo.
3 | Earl E.DBurke, Neeleys Land- 20, 0600 48 9,600 | Landing near Neeleys, Cape
ing, Mo. Girardean, Mo.
4 Ntiluon Sieson, Grand Tower, 10, 000 51 6,100 Ltixlnlding opposite Grand Tower,
5] Wm. C. Swanwick, Chester, Il1.. 80, 000 88% 11,870 Ltgxoéiug n‘.&{ennd. Randolph
unty, Iil,
6 | Bennett James, Mitchie, Ill..... 40, 000 878 14, 950 Ltixl:lding Penitentiary, Chester,
71 8t. Louis Quarry and Construc- 40, 000 68 23,200 Lum'ling Bt. Lounis Warkhouse
tion Co., 8t, Louis, Mo. uarry and Cheater Peniten.
NAITY,
8 | John W. Reno, Chester, Ill...... 40, 000 85 14,000 Bonzll;{m Illl{ois Penitentiary
Landing, Cheater, I1.
9 | James Short, 8t, Charles, Mo.... 10, 000 b1 5,100 &mile above Band Depot, Mo,
..... R 10,000 47 4,700 | Chester, Il
PO 1, S senrannsanasoass caver 10, 000 53 5,300 { Apple Creek, Mo. -
..... T 10, 000 60 8,000 | Grays Point, Mo.
10 | Martin Lorenz, 8t. Louis, Mo... 20, 000 49 9, 800 Lﬂdiing lf(ool« Cahokia atreet, S¢.
uis, Mo,
11 | John A. Lohrum, 8t. Lonis,Mo.} 20,000 | 60 | 10,000 I‘“ff&x”.é lic:,ot; Osage street, St.
, Mo,

Acceptance recommended of bid No. 3.



Abdstract of proposals for two h;
February 6, 1597, and opened March 8,
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bury, Corps of Engineers, at Si. Louis, Mo.
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draulic dredges received in response to advertisement dated
1897, at 12 o’clock, noon, by Maj. Thos, H. Hand-

No. Name and address of bidder. Do denir | rige for
1 | John O'Brien Boiler Works Co., St. Louis; M0 «.eveeceannne.. eeseseess| $224,9000,18 | $118, 000.11
2 | The Buocyras Co., South Milwaukee, Wis...o..ceun. cncmasesssarae ceses] 204,800,00 | 102, 400.00

Acceptance recommended of bid-No. 2.

List of contracts in force, N
. Date of ap- | Date of begin- | Date of expira-

Articles. Name of éontractor. proval.p ning Work. i on.P
2 hydraulic dredges. ..... vecsee| The Bucyrus Co....| Apr. 6,1807| April 16,1897 | Oct. 10, 1807,
4,000 piles, more or less........ H.A.Russell.......| Apr. 14,1807 | 15 days after | When deliveryis

notice, completed,
20.00}) oublo yards stone, more | Earl B, Burke ......| May 5,1887 |..... (s S, Do,
or Jess,

12,000 piles, more or less.......| John H. Crowder...| May 6,1807|..... do........ Do.

COMMERCIAL SBTATISTICS.

Receipts and shipments at St. Louis, Mo., during the years 1893, 1894, 1895, and 1898,

Articles, 1893, 1894, 1895. 1866,
RECEIPTS. 1
Tonas. Tona, Tons. ,
Barbed wire, ores, aud metale (pig and manufactured)....... 11, U57 23, 942 24, 769 30, 305
Coment .c-.vveununve. esvenvawssesbanes eerrearnes voarennaseane 13,420 7,718 11,026 9,842
Conl and 60kKe..oovvneenninnnranna.n hetacscesvinurtnossaa sesns] 23,180 28, 625 18, 785 50, 820
Cotton and cotton products..........ccovevvcmneen. resemras . 803 2,249 1,683 2,822
Groceries and dairy products........ccceoa.... ceenencvornens 22, 868 20, 407 16, 481 14, 440
Hay, soed, grain, flour, mesl, ete........coviiuerunnnnrnanan. 77,708 | 77,480 | 67,586 85, 148
Live stook and products...cee..coeevicinnnrnernninnnn. .o 13,302 14,820 20, 623 27,474
Lumber..eacececoncaanns sevsmensccnnasanns trenrsennsunn «.eeeu| 126,610} 228,087 | 189, 721 173, 891
Merchandise and sundries ............ vesreseaseveansnnnnacn 304,090 | 175,633 | 138,317 | 300, 741
Vegetables and fruita.... teisesmiieenenenisosacanaranan 5,440 6,133 19,321 6, 383
White 1 oils, eto . cetebiareancanenns serancens 68 48 63 44
‘Wines and Hquors . evesemsacsetreuiacianaisvaann cineee 181 79 7 50
Wool..ceucrarann teemctsnastesncesacsinsirestassesnnns 269 280 400 206
Totale.cccencacnceetancsnsansnrcancsasssosnransnacnsssses] 599,405 583,610 | 508, 830 671,765
SHIPMENTS, i
gurbedc wire, ores, and metals (pig and manufactured)....... 7,012 2,066 2,378 2,277
b1 T:) (1 S wnscsecnsnce cesnuas teesmsasiarecsacnnarnrelerasean, Yy (ST MR cenrmsans
Coal and 00ke..o cveinanesnn. crrusece 28,874 76, 065 47,402 99, 558
Cotton and cotton products......... . 19 16 11 10
Grooeries and dairy products............ 11,789 9,479 11, 645 9, 219
Hay, seed, in, flour, meal, 616 ccccveverurnnnnnnn.. seeens] 274,201 | 148,477 123,734 350, 180
Live stock and produots ........cceeeennnnn.. cavirsasennsanan 7,631 9, 856 10, 305 10,233
UMDOY . .ccevrnnrsnssresurnanncassnacsnoas secsienanssnansarase (] 8,135 4,452 5,457
Merchandise and sundries ........ eetsasicerbtecararenbrnenne 95,000 | 105, 261 94, 459 85, 213
Vegetables and froith. .oeeeeenenennnernoonn.s. ceeeennnenenes] 8,210 1,878 8,273 2,076
White lead, ofls, et6..c0cence..... reveenrerrennttrsnensonsnans 1,513 1,356 1,828 2,575
Wines and 1iquors .ocvuecveonaennan. ceeecrasrecsraonse teseoens 8,038 5,383 3, 852 4,011
Wool..... feemmmressEusvsenecttososntasansaranstsaioanenns PR 8 19 21 1
TOLAL. < cvenevenesorosaserancasecsnnsstscsennnsenonnssans 436,800 | 363,080 | 803,356 | 572,410
Transferred by fervies aoross the river at St. Louis,
Tons. Tons.

1803, 00 icnencececenmnncnnnan 2,820, 053.
1894 . oL llllll. 2826 859

1895, e ceecenanecnnananneanes 2,808,701
1896. 5%. ceonercrann anannone 2,529,786
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Shipmeonis down the river from landings between St. Louis and Cairo during the years 1898,
1894, 1895, and 1896.

Grain, including flour, meal, ete., and coal: Tons.
1808 .o eeie i rtte et eitcencrennsesuionssnrons sasnnecnnecnenas 31, 204
1894...................,........,........ PR (8 - 1
1 csesecsasascacaccans s emmsmuessecncsevansins sannsrnanssaunsannesnans S0 (1D
1896 oo eoii it ecncronnccnnns cseecesemcecsesanccrvens sacennsrnannanns 10,018

RECAPITULATION, -
1898. 1894, 1895, 1898,
Tons. Tonas. Tons. Tons.

Receipts and shipments at St. Lonig........ eesoneea.| 1,036,305 946, 550 812,186 1, 244. 176

Transferred by fervies ut St Louis..eee e vereeencnen. 2,820,063 | 2,826,859 | 2,809,701 2,629,786

Shipped from Iandings between St. Louis and Cairo.. 21, 204 57,120 26,715 75,518
Total cocevcecraccracrenncsnnncaranncavecnaesens| 8, 886,652 | 3,830,560 | 38,648,091 8,849,474

List of steam-power boats that arrived at St. Louis during the year 1896.

Bize of boata, Draft. l?oats. s?:i'sg?l
Feet. - ’
TUnder 500 grosa toN8 .ccc.o.viviaraccorcconanan cesmumnseasesasoeanvas 2.6t06 86 1,251
Between 500 and 1,000 gross tonM. .couceenonn..s rvemenne teemraceann .- 4t07.6 21 451
Over 1,000 gross tons .c.eoevnenncanns cenneauea Ceresereecseniian veesee- 8t09.6 12~ 382
Total...c.cu.... verena teevensrasnsenansntasnsnsane T I, aesrene 119 2,844

List of barges and scows that arrived at St, Louis during the year 1896,

Barges T
Size of boats. Draft. and mea
scOWS. arrived.

Fcct.

Under 500 gross tonB.....ccvvrevenas coecesannce - senssrcecennsnees] 251078 275 976
Betweon 500 and 1,000 gro88 t0N8. cc.ccvecvonennisanisscoraacannesesas) D.2t08 - 21 95
,OVer 1,000 ZroBs ton8 .. ..vcrierricneracmcnsanncrsronossnsrinnsanananse 6.83t09 60 226
Total..cecenioerscacnionereososnorsnnccavrscccorcsssnsnnseasnarelonssasareans 360 1,807

List of steamers and barges permanently enrolled and licensed at the port of 8t. Louis on
the 318t day of December, 1896.

Nug}ber Gross Not
vesssls,| tonmage. | tonnage.

Permanently enrolied:

Steamers (WO0) .cccecrascsiomcrevnraccsasncereasnanrsanasspannns 87| 80,682.46 | 30,175.76
Barges.......... cremsesasecerentecncrsrsnaniesarenranntsnnosnnas 87| 82,027.02 ] 81,036.18
Sbeamersgmn) ......... messonann cesamecamanonsas dhecevarscasasrane 4 1,690.20 N
Permanently licensed :
Steamers under 20 tons (wood) ] 68. 0B 66.905
Bteamers under 20 tons (iron) 8 88, 50 44.90
Bargee under 20 tons........ 3 27.79 27.79
Yaohts under 20 tons........ ] 80. 28 25,77
Totakiverreerconarnrconsuraucnesinastaansanncasosseanconnnannaes 102 | 114,613, 24 | 113,907.17
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CONSTRUCTION.
Cost of works during fisoal year ending June 30, 1897,

2025

Sul hur TBush Michsel Bt:.iGen- S“;GO!I- stﬂ-i Gen- Chester,
Labor, plant, and materisl. | Springs,| LOYeN chaels,| evieve, | evieve, | evieve, |y " e
" TO! hurdles. | 111, hur. | Mo., har- | Mo., pro- :
hurdles. x,tion. dles, diea. | teotion, | tection
Labor, su nfendence, eto..[$3,610.98 | $784.21 [$7,740.41 | #875.17 854,69 | $435.32 738. 08
Unltot'lstsete‘:EngineerOmoe. 619.13 | 160,42 | '758.06 | 160.24 ‘%m.m 84.20 “'375.00
General 6Xpenss............-.} 508,00 138,78 665. 66 122.76 | 1,382,286 69, 88 281. 53
.................. . . h . B N . 1
Steamer Gen. Gillmore. ..... . 07.82 24.48 |..onoe.00] “42.84 |...... RS I AR
Steamer Gen. T. L. Casey. .... 521.54 140.64 | 1,045.90 lacunana...| 2406.12 87.90 234. 40
Stesmer Gen. H. L. Abbot....J..........] 135.63 565,08 [ciannecces] 810.88 Joerrannaseferienanana
Steam tenders....cococneeeoe. 200,64 [.o.o..... 208. 66 5 217.98 {icverrrans]rencanrone
OALTEr DAYEe8..coocecasasoccifonceaneas osuna soeee| 101.03 16.68 105. 64
uarter boats..c.ee.cevvennas . 96 21, 230. 09 17.78 208,
06 and survey hoats. X 278, 05 38, 45,
Pile drivers... 863.98 96.04 | 1,042.72
Machine shop. 28,80 |eeceoerovoleonans N P T
m {8.... .. 819.66 2. 55 844. 69 72.67 | 1,238, 42
Portabls quarters....cceeeees-evicecaederncrnenns 8.18 165 10.
Tools and appliances......... . 84 80, 405.88 { - 61,10 511,00
rding outfit........ cassens 63. % 15.81 |...... cene . 263. 50
Office farnitore....eccevevsa.. 4.8 R ) I S, - 1.17 11,57
Bobsistencd ......ceccncecnea.n] 809,13 176.50 | 1,188. 22 MLTT | 2,242.72
23] | S, cocrcneaanel T60.00 |.eecceann .| 8, 449.07 229,50 | 8,901.19
Piled ceoensnrcncrescinoncesaas] 2,752.69 ieanenenn. 8,993.09 403.68 | 5,120.39
Btone ...ccevecnasen- woesvenss]l 878, 1,921.00 | 4,100.88 407.28 | 6,625, 56
Bog:......................... 27.00 |eeveane.s| 18128 88. 00 283. 82
Wir0.creaesacresnseae sonsenne 2 ceveoovens 89.41 18.72 233,52
Ironm...... 178 lucenencae. 1.48 [seanne... 4.90
Nails..... 84.80 leeesceonnafecnocanans
Spikes ... 90.20 1L 1¢ 81.00
&egewboltn. vesfresencanan 23‘6%
Iég.x?ber.. T ﬂg:g
Coasl, blacksmiths’..... eoesnns] B8 jecenrececd .38 [eenerern.. [N 1. 2 R N
FYITYS N X 017 fevearcoaas , 00
M miscell 5. 00 145.17 80,
Total.....co0000eaeenaa.f15,007.93 | 4,135.91 [31,897.01 | 8,875.49 i41.819.99 2,063. 91 ' 23,844. 18
Libert, Liberty, I lyo;nﬁi Portabl
Y 8] sland, Mis-| Po 3
Labor, plant, aud material, protoctl%n. urdlez.' mu&,{' hur.| Jjettiea, | Predging.| Total
es.
Labor,sn&eﬂntendenoo,eto... $13,580.81 | $8,920.44 | $20,818.71 |.cvvmvencnasfenennrnannns $70, 457. 17
United States Engineer Office.|  2,571.68 | 1,645.48 | ~ 8,916.21 |.....ceeenout-  $766.08 | 12,723,085
General expense..............{ 2,120.76 | 1, 368.30 8,228.85 |..cvnersanee 575.04 | 10, 450. 44
Plant ...cccveecacecsnncncanans ,758.68 | 4,834 73 9,863.85 | .oieennnees] 2,248.26 | 83,733.25
Mmﬁd&é"iiﬁ'ﬁx; ..... sesves ":;gg 1,0612.19 3,923,160 |..cunvnnaean 1,4;33.32 lﬂ,;gg.g
Stesmer Gen. OT€.uosrans 02 [evieiacrvasfoenconronnan sessrsesnans . A
Steawer Gen. T. L. Casey...... 876.04 106, r B68.42 |..ciinnin.n 462.48 8,767, 92
Steamer Gen. H. L. Abbot. . ... evevacscenan ‘825, 16 274.48 {..... crvenne 8,115, 78 7, 708. 38
Dredge No.1.ocouvsnsocnncenns|oossansernas]ecrcnoccnasfecanns sacese]|omsvecesssss] 7,856,985 7, 958, 95
covmensenvosfecioane 2,126, 84 2,126, 94
1 avembeienceslans l.g:g.g:
Y P 996 186,18 f......... 1,083, 40
ffice and survey boats.... 180. 65 8L 62 129.01 (. - 710,80
Pile drivers...ccccceuae. 41.16 833.20| 8,209.66 6,619.52
Machine shop, ...... 27.96 70,20 [.conveaeeaadfs 121. 46
Smoall boats....... crensnrnnsan 928,14 78 1,707.47 |..... 5, 853.
Portablequartors....... TP I 20,40 |............0.. crreorne . 64,
Porhbl:}otﬂoa ........ PRI S recsclesasscess caforrrvpernnes $28,850.31 |...... eieeas] 28,850,31
Tools lpglluncea......... 785. 84 367.92 3,082.22 loeaecennnnns vessennevess| 8,543,40
Boarding outtit..... [ 379.44 189.72 27 |ieeeneas cosslevmssancrans 1,017.89
Office furniture........ connsan 16,77 11.06 7 0 ¥ B [ 12.48 92, :
8u NOBevusvsenvas PR 8,563.090 | 3,082.38 5,182,110 {..ccovnieccc]ens feserann .| 17,007.09
Brush ........ crreciennnee eees| 1259746 ] 5,920.50 K79,820.22 |.vrernverecliuerenens ee.| 43,455.43
¢ 1 LT TN 1586. 5,080.84 { 14,883.82 |..ccuvivinnifornirennsaa.] 85,779,561
%o B .eveesonascnanens ls,gg.lt G.Eg.g canelecssonsennas 58,8%.%%
. . : X
WK: 808.10 234. 39 , 080. 00
Iron . crsessens 1.78 10.37
Nails 28.51 Jeeusmoeacse 85, 01
ggiku.. 181.00 &gg ;;z.g;
TOw ceesesaarens . . ,
lev P PR 196,93 288.62 |..ccnncivanrtiancracennee , 20
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Cost of works during flscal year ended June 30, 1897—Continued.

Power
Liberty, | Liberty, {Island Mis-| Portable .
Labor, plant, and material. pmtectist;n. hurdlez. w“‘ﬁi' hur. | jotties. | Dredging.| Total.
ea.

Lumber .. ernssoosmnns .72 $29.168 [eoneminrini]aciiinerena. $85. 903
Oakum . Y 154 Jeneorvvermac]irosonnnesasranrannanas 1.54

1173 R $134. 36 320,76 1,150.23 |..... [P S 3, 039. 8¢
Coal, blackamftha’..........ofoeeeen...... .38 LoOp|..... S R 2.28
Material, miscellancous. . 39.64 132. 11 384.30 |..oeooamn... . . 041, 66

Total .+ 67,545.87 | 41,854.13 | 05,633.12 | $28, 850, 31 | $21, 742. 41 [#377, 460. 25
Total cost of works to June 30, 1897.
Expended—
Name of work, Prior to July ! Durin year Total.
, 1806, 1866297,

Sawyer Band, protection.......... cenane cecenimaan Tereceas .|  $06,803.63 |......... canes $00,803.68
Venice dikes ......... cesvanane Cheersmmnes e busebacar e 86, 341.85 {eun... cemseans 36, 341.85
8t. Louis Harbor........cociveamiiiniiininnnnens snemssoncnee 144,048.94 {..ceoe- ... .e 144, 048. 84
Arsenal Island, protection ............... herencepasnassiens , 500,08 1.oeenninanen. 42, 599, 06
Closing Cahokia Chitte.ceaevennreeriiicnnnaanannnn. PN 119,058.21 [aevereinanns 119, 958, 21
Channel opposite St Lovis . .vovienriin e rieiaeiiaeinnaen 68,455, M loeeeiiniaennns 8, 455. 54
Horaetail Bar, dikea 1 10 5, inclusive.......oovvivicnann... 225,000.81 {.....c0oveanns 225, 066. 31
Horaetall Bar, teaining wall .. ..coueoeivnneiereiernnnennnns 81,253.28 |eucinacannnann. 81, 2563. 28
Horsetail Bar, hurdles ............ wresasecetareinroeremnany 618,447.68 [..oeiue.oa... 8,447.68
Horsetail Bar, bank protection...coeceveeenccravneeninenans 68,832, 42 |ocrinneinncans , 632, 42
Carrolls Island, hurdles..... cersen ceaveesen cecmrrssnssnacie 40,343.98 |cceeivvinnnnns , 343. 08
Twin Hollows, west side, hurdles...........coeemnuviunr... 315,611.64 [ioeeeicianan.s 815,011.64
Twin Hollows, wesat aide, bank protection ....ccovae,.nn... 3,687.66 |eeneeinrnonsn. 56, 567. 66
Twin Hollows, easf; side, bank protection........oec.eou... 120, 435.57 {eeneueennenn.. 129, 435, 57
Pulltight, hurdles............. reremareaninnntman— .t 516, 185.10 |eeerueennnenn. 519,185, 10
Pullt-igh:}bank Protection . .cvciaeincicceiieiinieininranas 81823 |ecenncrinnnann 1,818
Beards Island, primary hurdlo:.eoccceviiarencecinnennnnn. \
Boards Island, bank protection...c.ceevececrcnnrenncivenns
Chesley I81A0A, DRPALEB ...e.nenonn o oem o osvoon s
Chesley Island, bank protectio
Jim Smiths, hurdles.......

Jim Smiths, bank protectio
Sulphur Springs, hurdles..
Foater Ieland, protection..
Lucas, huslles.......... .

Cornice Island, hurdles ..coaevevencneceniarnnarnen. +
Rush Tower, hnrdles...cceevverennnnann... ceranenmnne . .
Michaels, hurdles...... wrssueinetecacsanasasanene veeaeesans 161, 166. 20
Rush Tower, bank protection. .......ccovonevneiivinnnnn., 82,312.88 4,135, 01 86, 448. 74
DAbYS, DDk PrOtECtION .. . e vore o oomer oo e s oo 10080 [oeuvronnnnn... 95, 180, 80
Fort Chartres, dam....... teresctinenovenans vesernan 36,812,806 |....00c0uu.... 36,812. 86
Fort Chartres, weat afde, hurdles ........ccouue .. cencrrens , 883,00 [..oiinninianns , 883,
Fort Chartres, weat side, bank protection.....ccevevennenn. 19,468, 12 }.ccvvnnreneees 19, 458,12
Brace Island, bank protection .................. Craeoninane 8,070,900 [iceinneiinnnnn , 071,
Fort.Chartres, eaat side, bank proteetion c..euvianennn.. ves 89,846.88 |...iv0cieannnn 39, 846.88
Crooks ...coconncanvanoneenanss ceesosa cereien vemtiennriesan . 39,820.04 |...... ciecan e , 820, 94
Turkey Island, dam............. aemaeniossaiararresacnas e 468,86 1. .cuninnniaas 24, 463. 85
Tarkey Island, bank protection. cceeveeeverneeeneeonernns 28,820.83 .. ciieninnnn.. 28, 829. 33
Ste. Geunevieve, Ill., hurdles ....... terenateccrrenavenaine Te 5 246, 44 3,375.49 270,621.93
Ste. Genevieve, Ill., bank protection. .c.c.ceevenneerenaan... 28,180.85 b.eeeiinnninnen 26, 189. 35
Ste. Genevieve, Mo., hurdles..c.co..cvvvenn... eorvioiennnas 2185, 735. 68 41,319.09 257,058, 95
8te. Genevieve, Mo., bank protection.....ccevivierean... o 2,063. 91 2,068.91
Moro Island, bank protection...... eerecivas tiesrnesinsanay 1,045,268 }....evnnen.... 1, 045. 26
Kaskaskia, bank protection...cceveeecneirenrnnan.ns. eveens 66,465.62%.............. 60, 405, 62
Chester, Mo., bank protectlon.cuceaeeeiccicrarnnnnrvnrnnc]enivernnennnas 23,844,18 23,844.18
Liberty Islsnd, dam...... R, cammamassivabescesnivianne v LN T 5,058. 91
Liberty Island, bank proteotion..c....c.coeveeennuan.. 83, 699, 64 67,645, 87 151, 245. 41
Liberty Island, hurdles.......ceeun... [, tensencenas 140,510.75 41, 8564.13 182,364.88
Dovila Island, dike NO. 1. .couvonecoenriencnreonionanans 65, 871.17 a5, 871. 17
Devila Inland, dams 1and 2... 66, 526. 88 ,526. 88
Minton Point, hurdles ........... 33, 430,87 33,436,387
Cape Girardeau, primary hurdles . 81,930,18 81,930.18
Power Izland, Mo,, hurdles...... Craissecnamane 96, 633,12
ro, bank protection......... 160,489,823 |.ccccernn.n... 160, 439. 82
Portable jetties, operating ... 15,852.38 | 28, 850,31 , 202,
Dredging covieecevirionrecnanenannns 2, 810, 61 21, 742, 41 34,553, 02
Totalecceenceacascennnsnasncosnncsvonraonusoce cremunie 6,018,6882.08 | 377,460.25 | 6,204, 142.81
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Total cost of work to Jvne 30, 1897—Continned.
PROPERTY ACCOUNT.

Class of property. ValuoJuly| Debita. | Credits. |VAlueJune
] . + .
Steamer Gen, Gillmore..ccevevueeecienavanann.. ceeman $15,360.92 | $16,178.30 | $14,251.48 | $17, 206. 83
Steamer Gen. T. L. CA88Y +cceveinvncmreercneccrnnnan. 22,900.59 | 17,700.92 | 17,946.20 32, 754. 31
Steamer Gen. H L. Abbob...vuvoecneninnernnnnenens 36,166.22 | 10,212.58 | 19,700.00 88, 678, 81
..... 1,516.07 | 27,207.60 7, 956, 95 20, 858, 72
Y R remenes 28,008, 18 2,126, 94 25, 948,19
Dredge Nocd..enr: } ...... venee| 1,202.08 |..eee.... .| 1,202.08
Steam tenders ...... 26,207.66 | 3,467,590 8,850,423 26, 724. 83
Barges, model ........ wene -1 151,232.40 | 22,465.35 1 20,802,509 ;| 152,805, 16
Barges, quarter...... tesosscacrastrrastiacesacearonan 12, 666, 55 371, 18 2,171.18 10, 866, 55
8uarter OBEE. . coeiiniaiioariiiaainaeenenanraanee . 47,028,485 5, 858, 97 2,028, 31 50, 8568.11
fiice and survey boats ..........ooouaaa.s beeracacens 14, 259, 53 651,72 081, 97 13,629, 28
Pllo drivers. ceuceceenneeioneienrecreonerannsoonninnas 1286, 867. 51 7,682.97 | 11,303.761 123,146,73
Derrick DOAEB. e iiiieiiiiiii e iireeen e i 8,473.65 976.98 520. 06 3,021.57
Derricks ..... Gvmevamesaioancriarancnnennne srecivans 1,824,386 |.oervuvenen 283. 30 1,560, 96
Machine 8Bop..caveeeeeciican... e easerriesssacannns 1,043.26 § 1,418.78 482,61 1,970.43
Small boats ....... sessensaninn egreesiesissaronnsonnss 81, 743.89 8,259,587 7,596,099 82, 405,97
Portablequarters........o..eovveuaiannaien coransiens 4,169. 60 370.04 570.83 3,969, 31
Portable jotties. ... ccucinraieciurenancinceensonen ~-1 8,848.99 ) 51,362.78 | 28,850,31 26, 361. 46
Ways (supply depot) ..c.oenevunnenrininnnna, 2,862, 11 638.02 475,72 2,514.41
L I 1 o A 4,095.19 | 6,001.76 | 1,667.88{ 8, 429,07
TooH; and appliances 16,476.14 | 11,226.65 6,478.92 21,223.87
Boarding outfit ... 27,751. 26 1,621.88 8,123,389 26, 249. 23
Office furniture ... 572.12 18.50 114, 42 476.20
Survey inatruments . 1, 900. 58 133.83 190, 05 1, B44. 35
Photographic apparatas ......... 25714 leenvicnevncc)inninnnnas . 257.14
Total cccecanenuonrcniconvannnncens veveamernneen 556, 729. 68 | 232, 201.65 | 153, 563.86 | 635, 367, 47
MATERTAL ACCOUNT. . -
- Value on
Class of material. Valuedoly| Debits. | Credits. hand June
X A
Sabsistence........... cenceonnns comennans cersennesa. $2,020,05 | $34,353.86 | $33,273.24 |  $3, 100. 67
Brusb....... eerevonvansaraaanns mmaenraaean . 3,634.11 | 41,804.50 | 43,465.48| 1,973,183
PUlO8 . cevrcernerrarnncrennansanconmnnss 998 63 ,425.87 | 37,810.67 7,613.83
8006 cecccnannns srnsacerresiocansons e ieierrsenineas 2,688.89 | 56,681.71 | 68, 177,61 1,102.99
ROPO.caesaivacivenansonsensceronnssmassscavesosnonns 27,573.85 8,878.83 8,100, 98 28, 342.70
PO, earrernocenoncarenciceonssserscocnarnan reseceas 2,491.79 1,465.48 2,251.78 1,705. 54
Iron ceeevevunnn- eeeeeeeseeerisatraste s etsaasaseannas 3,640.32 | 18,504.22 | 19,559 44 2,575.10
Nafls cccccvneninnas Ceesiseateaveerianscaanas ressserans| 1,474,256 93.03 . 1,286. 84
Spikes..ccveeeaneannn [P eesevarsana teeavse reraes 1,719.33 1,141.10 1,024. 40 1,836.03
Bolts, 8CréW ...evvecveececnnesocnncccoinas resnsenave . 7170 § N N 280,28 741. 83
Bolta, a880rt6d.cceneerceieecieiniririeiaiiciiianans 46.88 |....o..0enue 17.17 . 69
Clevises......... seetseveiriecuriirtaatcaistvscennnne 446. €8 . 56 196, 02
Lumber. e ok 5, 58;3. '.?5 12,474.81 | 10,334.24 7 72; ;f
Lumber (Hnear feet)...cvveeeenernnnicriccntsoninnes] L7 loeo.e... DU .
Oakum ..(. 467.68 578,00 805,70 144,98
onl...... 2,126.76 | 22,178.156 | 23,223.48 1,081, 42
Coal, blacksmiths 35.18 153. 58 186,41
OB cesncencnniecesorsesarsussnacascrassssiecssssceone|encareascais 8, 834,07 3,834.07 {........... o
Material, misceltaneous..... coseameusvanessrsnne ceensf 11,083.70 | 89,950.18  44,456.27 8, 686, 56
Total ........ cesmossmrcarrnasacasesrsescesncanss| 66,819.25 | 281,950.40 | 282,610.76 | 66,158.89

-

REPORT OF MR. D. M. CURRIE, ASSISTANT ENGINEER.

81. Louis, Mo., June 30, 1897.

MaJor: I have the honor to submit the following report upon the improvement of
the Miasissip{»i River between the Ohio and Missouri rivers for the fiscal year end-
ing June 30, 1897, .

‘he operations for the 1s;eaz- comprised the construction of works for the improve-
ment of the river at Sulphur 8prings, Michaels, Rush Tower, Ste. Genevieve, Ches-
ter, Liberty, and Powers Island, and for temporary relief to navigation; portable
jetties at Tarkey Island, Ste. Genevicve, Seventy-six Landing, Schenimans, Goose
ialnnd, and Hackers Bend, and, with the exception of Seventy-six Landing, all sup-
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lemented by dredging,- Dredging was also done-at Chain of Rocks, Harrisonville,
 alico Island, and foot of Grand Tower Bend.

At Sulphur Springs, cast side, repairs, extensions, and additions were made to huz-
dles as far as practicable at the stages of water prevailing during the fall season,
equivalent in the Zg(g)gregate to 990 feet of new hurdle, distributed as follows: On 14,
600 feet; on 34, feet; and on 54, 170 feet, in which 837 piles were driven, 89
braces piaced, 540 linear or 54,000 square feet of foundation mattress fabricated and
sunk, 115 linear or 11,600 square feet of mattress fabricated and placed to protect
shore ends, 555 linear or 6,710 square feet of foundation mattress, and 2,775 square
foet of drift mattress fabricated and sunk, 2,300 linear or 33,815 square feet of cur-
tains fabricated and placed, and 500 linear or 13,500 square feet of revetment placed.
In the protection of the head of Stantons Towhead 295 linear or 24,970 square feet
of mattress was fabricated and sunlk.

The bank opposite Chester, Ill., was protected by a mattress placed below water
surface and revetment above to the stage of 10 feet above low water of 1863, St.
Louis gauge, to a distance of 3,310 feet below the railway inclive at Clearyville, i{o.,
in which the quantities of work are 3310 linear or 413,750 square feet of mattress
fabricated and sunk and 3,310 linear or 75,560 square feet of revetment placed.

At Liberty hurdles Nes. 1,4, 7, and 10 were extended to completion, and No. 11 was
begun and extended 1,140 feet from shore as far as practicable at the low stages
which prevailed during(;x the first half of the year when the work was done. The
east bank was protected to a distance of 6,850 feet from its initial point near the
head of Liberty Bend biy a subaqueous mattress about 130 feet average width, but
varying betweon 128 and 144 feet, and by revetment 41 feet in average width, extend-
ing to the plane of 20-foot stage on the upper 4,450 foet, then gradually down to 14-
foot atage on the next 800 feet, which continued to the end. e quantities of work
are: In hurdles, 1,429 piles driven; 285 braces placed; 1,455 linear or 162,900 square
~ feet of foundation mattress fubricated and sunk; 720 linear or 43,200 aquare feet of
drift mattress fabricated and sunk; 36,630 square feet of revetment placed, and 2,317
linear or 43,072 square feet of ourtains fabricated and placed. In protecting Liberty
Bend the quantities of work are, 6,850 linear or 886,400 square feet of mattress fabri-
cated and sunk; 6,850 linear or 280,463 square feet of revetment placed; 12,418 cubic
yards of earth excavated, and 34 piles driven.

At Powers Island & hurdle dam 1,600 feet long was built across Doolan Slough,
about 24 miles below Beaver Dam itock, the point at which the volame passing
through the slough at low water separated from the main branch of the river. The
distance from the dam to the junction of the slough with the main branch at the foot
of Powers Island is sbout the same as that above the dam to the point of separa-
tion, making the possible head at the dam about 8} feet, dne to the fall in 5 miles at
the rate of 0.7 of a foot per mile, as determined by recent survey. The location was
the most favorable for stability in the slough, but on account of the possible pres-
sures, unstable bed, and banks extra precautions were taken to secure permanency
of the dam. The number of piles was increased to more than double that ordinarily
used in hurdles, the foundation mattress was doubled over the space between upper
and lower rows of piles, the bottom was broug;ht to uniform level by making layers
of drift and brush cribs, and the tops of the piles extended to a height which would
provent drift passing over them while the river remained within its banks. Drift
was sunk above the dam on half of its length from tho island and cribbed mat-
tresses above the other half. Clumps of piles were driven through these mattresses
in the deep water to a distance of 600 feet from the Missouri shore. The bank at
each end was protected to a distance of 250 feet above and 350 feet below the dam
by a subaqueous mattress and stone revetment above to the top of the bank, which
was graded to a slope of 2 to 1 to receive it. A spur dike extending from the top of
the dam at a point 100 feet from the end of the piling was built at each end to make
ehore connections,

During the high water of January the revetment at each end settled about b feet
and was repaired with stone removed from the top of the bank.

The quantities of work are as follows: Piles driven, 3,525; braces placed, 413;
foundation mattress fabricated and sunk, 2,510 linear or 371,175 square feet; drift
mattress fabricated and sonk, 4,421 linear or 117,625 squate feet; curtaing fabricated
and placed, 450 linear or 7,180 square feet; revetment placed for proteciion of ends
of dr.m, 1,160 linear or 49,850 square feet, and 4,870 cubilc yards of earth excavated in
grading 1,383 linear fect of hank,

The guantities of work done in hurdles and bank protection are shown in the
sccompanying tables.
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Table of work done on hiirdies during the fisoal year ending June 30, 1897.

Foundation mat- [ Drift mattress | Shore mattress Curtai
Locality. tross fabricated | fabricaied and | fabricuted and risriv il
and sunk. sunk. ballasted, structed.
Sulphur Springs: Lin.ft.| 8q. Jt Lin.ft.l 8q. ft.  Lin. ft.| Sq. fe. | Lin. Jt.| 8q. ft
Hurdls Nogfi 54 4 L4 15 { 11,500 aew | 7 f
Hurdle No. 28. . cveeeennfinaiinifiaremnincn]eceincaeeiacinnenctioceeons]enaen PN SN AU
Hurdle N0O.3§.cceveniomnieoniocrrrvonni]ocntrcarfenrenannanton: DN B 175 3,150
B- 0 1) LIS O (00 ;7 UMY SR PR RO Ao IO DRI S S cenen
Total cveeuvan- cossven 115 11,500 ’ 555 6,710
Michaels Landing:
Hurdlo No 1. coeioiioifimennafoacenncc)icecenpelineineanaals, PR PN (PO SRR
Hurdle No.2..ueveenc..| 2,410 300,863 [ocvenved]eenreannnfonn.n P R [
Total cccevnnn- eeeeees) 2,418] 306,868 ..o, } ..................
Ste. Genevieve, Il : '
Hurdle No.16eeeececeedennnncniassirrcecs]|oans N [ P, 230 2,625
Bte. Genevieve, Mo.:
Hardle No.,8..... ceimrilevenasosfan ) I P
¢ Hnrdle No.12..coiceceafivoneeicorecncnnns 650 19,200 1.
Hurdle No. i4.......... 05 81,600 | 1,265 47,050
Hurdle No.15..coaeocoocneiioeninnnans 8 24, 250
TOtal ceevenvannennans|  T05| 81600 | 2,775 90,500
Liberty: o -
JHurdle No.1.. ceee]esnnsne 720 43,200 |.eeinanefiencecrsoc]eevennaslannnonciae
Hurdle No. 4. cesin 545 12,360
Hardle No.7 . ves 749 13,207
Hurdle No. 10. ¢ 33,600 |. 665 13,236
Hurdle No. 11. 1,155 129,_360 [ P a60 4, 280
Total cceevecensonnas J 1,456 | 162,960 720 43,200 |eoeenenticninnnnns 2,817 43,172
Powers Island, Mo.: T 7
Hurdledam ....cceu0e. 2,510 | 371,175 | 4,421 ] 117,525 |.eevvenaleveenannnn 1,450 7,180
Grand total..........| 7,626 | 976,698 | 7,016 | 251,225 | 115| 11,600 6,622 | 92,877
-7 g Penetra-
Revetinent Eurth ex:! Buttresses| Pilea Braces
Locality. placed. cavated.!  built. driven. t}i)c:};g.f placed.
Sulphur Springs: Lin.jt.| Sq. ft. | Oub.yds. No. No. Feet. No.
%Iurdlg Ng. ) b P /! .If ({85 . ¥ . 564 10, 267 81
Hurdle No.24... 8 147 Jeveivnnee.
Hurdle No. 8..... 101 3,414 8
urdle No.,53..... 74 1,274 |eecvvnannn
Total...... 87| 15,102 8
Michaols Landing:
Hurdle No.1l..vevenenns 500 20,020 {veiracaacfrerannancans 195 3,383 ]
Hurdle N0, 2..cccvrveesvivnnneificcimonecc]onacnveinsfanciacennnan 1,670 83,428 |, ivenennn
Total.cureineiueananas 508 | 26,020 Leeieees]eeiinnnnnns 1,865 36, 811 3
8te. Geneviove, INl. ﬁ—' i -
Hurdle No.15..cuvneenn)eeceeeesfeeneranens | 151 2,308 |.....
Ste, Genevieve, Mo, :
Hurdle Neo. 8. .......... 175 D, 250 fovieeaiocr]insnansinceafirenncrane]ennnonaacnnefonaans
Hurdle No. 12..........
Hurdle No, 14..........
Hurdle No, 15..........
Total.vsenoncnnacscne.
Liberty: §
Hurdle No.Yeeveeun.-o.
Hurdle No.4...c........
Hurdle No.7.....ccve.. .
Hurdle No.10.......... vovennns]  2L200 ceiieiiadecicaniae wee 709 11,941 162
Hurdle No,11.....o....l 0000, 15,580 | 800 |..... s 720 12, 180 121
Total..oemeneonneas B N | 36,630 | 800 |ieceaciennns 1,420 24,921 285
Powers Island, Mo.: T
Hurdle damy..ceoeoee...] 1,160 | 490,850 4,870 |...... venane 3,525 65,358 413
Grand total..........| 2,116 | 132,085 5,670 8 9,254 169, 088 836
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" ‘Table of work done on bank protection during the fiscal year ending June 30, 1897,

Bank protection Revetment Earth Piles | Penetru.

Localltys matt :‘;‘“&‘ gﬁl;‘xgr'nted P . excavated.| driven. | tion.

Lin.ft. gt |Linge) 8g.re. | Cub.yds. | No. | Fee
Rush Tower......coeveveamnelicecncad]one .sq .............. Sgl, 000 | .. seercncrleuscanconafionncncnen
Ste. Genevieve, Mo ....veen.. 205 24,970 250 U500 [ceeveocecencfoonnrennanefeoncansans
Chester, Ilo.cvvavinocineinnn 3,310 413,750 { 3,310 T5,560 {.oneceeirooifracansaans cebaesiies
Liberty; I eeeenceanivenans 6, 850 886,400 | 6,850 | 280,488 12,418 34 i
Total.careraecnrrecansce 10,4565 | 1,325,120 | 10,410 | 418,443 12,418 34 566

PROCURING MATKRIALS.

Of the brush required, 26,899 cords was procured by hired labor.

Of the stone required, 28,188.8 cubic yards was procured Ly hired labor; 11,808.7
cubic yards from Martin Lorenz, and 11,887.8 cubic yarda from Bussen Bros. by con-
tract, and 8,508.8 cubic yards was purchased in open market, Of the piles required,
11,729 were procured by contract and 268 by purchase in open market,

TEMPORARY EXPEDIENTS. ’ .

Upon the approach of the low-waterseason, about the 18t of September,shoal bars
appeared at the Chain of Rocks above and at several points below St. Louis, threaten-
ing to seriously obstruct navigation. This was prevented by the use of portable
jetties and dredging, both separately and combined.” .

The plant available at the beginning of the season comprised the stern-wheel
steamer Gen. H. L. Abbot with jet pumps arranged to discharge in front of the wheel,
the boat being held in position by spuds while the wheel moved ahead slowly, half
or full head as reqnired; dredge No, 1, described in report of Chief of Engineers
for 1896, and a stock of panels for the construction of portable jetties.

During the season further additions were made to the plant by completion of
dredge No, 2, placing spuds on the steamer Gen. 1. L. Casey, and by the construction
of ac ditionsi panels for jetties to a number sufficient for 10,000 feet.

The work was inaugurated September 4 to 12, on the former date by dredge No. 1,
at Harrisonville, where the river had divided into three distinct channels, each with
a minimum depth of 4} feet; on the latter date by the 4bbot, at the Chain of Rocks,
where 4 feet was the depth, and by a portable jetty at Turkey Island, where the
depth was 5 feet,

The work was continued to the close of the season, about the 1st of December, by
dredging and placing portable jetties as required to maintain a minimum channel
depth of 8 feet.

redge No. 1, upon leaving Harrisonville, worked successively at Ste. Genevieve,
foot Grand Tower Bend, Schenimans, then returned to Harrisonville and thence to
Calico Island, where it closed the season’s operations. The Abbot patrolled tho river
to Cairo, found and buoyed the best channel bars, dredging where necessary to
secure f-foot depth; moved plant engaged in this work, in addition to towing in con-
nection with both temporary and permanent works. o

The aggregate len%i‘;)h of portable jetties was 6,560 feet, in seven lines, varying
between 1,350 and 460 feet, placed and removed as follows: Turkey Island, 1,150
foet, pluced Beptember 12-15, removed November 16-20; Ste, Genevieve, east side,
1,000 feet, placed October 23-30, removed December 2-5, and 460 feet, west side,
ylnced November 4-9 and removed November 28-December 8; Seventy-tix Landing,

50 feet, placed October 14-20 and removed November 27-30; S8chenimans, 1,000 feet,

laced October 4-20 and removed November 27-30; Goose Island, 850 feet, placed

ctober 17-22 and November 9-11 and removed November 23-25; and at Hackers
Bend, 1,350 feet, placed October 26-November 6 and removed November 17-21,

The depth increased at all the localities between dates of placing and removing
the jetties from 32 feot at Turkey Island to 1} feet at Seventy-Six Landing, from one-
fourth to 1 foot of which, however, may have been due to the hiigher stages of water
when removed, except at Seventy-8ix, where the stage was half a foot less at the
time of removal than at the time of pfucing the jetty. The channel depths at the
dates of placing and removal, respectively, were: At Turkey Island, 8} and 10 feet;
at Ste, Genevieve, 5} and 74 i’eet; at Seventy-Six Landing, 8 and 94 feet; at Scheni-
maens, 5 and 8 feel; at Goose Ivland, 8 and 8 feet, and at Hackers Bend, 64 and 8;
feot. This shows an increase, on account of temporary expedients, of about 2 fest
in depth upon the average,

Dredging alone also gave satisfactory results. At the Chain of Rocks the 4bbet, in
nine working hours, dredged o new channel with 5-foot depth, erossing the bar with
epsy curves lnstead of the tortuous one, with less than 4 feet depth found there,
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At Harrisonville there were three channels, each with de‘fths varying between 44
and B4 feet. The lower of these was selected to be dredged because it was improv-
ing, while the others were deteriorating. Dredge No.1 worked there from September
4-11 and increased the minimum depth from 43 feet to 74 feet.

On October 5 the Abbot removed a lump from this channel, and November 2-14
dredge No. 1 cut off o point of the upper reef that projected into the channel.

At Calico Island two low-water channels develo[l;ed, each with 4 feet depth, one
passing by Cornice Island hurdles, the other by Calico Island. The latter was 180
feet wide and reasonably straight, whilo the other was narrow and tortuous, and
therefore was selected to be dredged. The depth was increased to 74 feet and the
width to 300 feet by dredge No. 1, workinﬁ from October 18-31.

At Turkey Island the 4bbot worked eight hours October 7 in the channel under-
going procees of improvement by the portable gettiea then in position, with the result
of an iucrease of 2§ feet to a least depth of 10 feet with ample widtf:.

The Ste. Genevieve reach had been greatly improved by the hurdles under process
of construction, but a shoal developed near the lower end of the series, where the
hurdles were either incomplete or had not been built long enough to have secured
their full effect upon the channel. This shoal consisted of a hard ridge of gravel
over blue clay, and couid be crossed by either of three channels with nearly the
same depth, known as the lower, middle, and upper ways. The last named had the
least depth, but on account of its easy curves was the best for permanency and for
use by descending steamers; therefore an effort was made to improve it by dredging.
Dredge No. 1 began work on the morning of September 15, and the 4bbot began dur-
ing the forenoon of the same day, and both worked continuously until noon of the
foﬁowing day, when the 4bbot was withdrawn for other work, The dredge con-
tinued the work night and day until the 18th without securing material improve-
ment, as the sand moved into it fromt above about as fast as it was removed, The
excavated material was carried by the currents across the lower reef, however, of
this channel to the upper end of the lower channel and caused an increase in depth
of that channel. The dredge was changed from the upper to the lower channel on
the 18th, and by thoe 20th had increased its depth to 8 feet.

The shoal re-formed and was dredged October 4, 7, and 28-29 by the Abbot, and the
channel was atterwards kept open by the portable jetties placed October 23-30 and
November 4-9, :

Work was begnn by dredge No. 1 on a shoal at the foot of Grand Tower Bend Sep-
tember 21, and continued to October 1 with interraptions on acvount of a rise in the
river. A channel depth of 8 feet was secured. This channel shosled to 6 feet, and
was again dredged by the 4bbot October 9, after which it remained open.

One of the most persistent shoals encountered during the entire season was that
at Schenimans. This consisted of & reef of coarse sand which moved out readily
under the action of dredge No. 1 and the Abbot separately and combined, but sand
of the same character inoved down from the bar above and rapidly re-formed the
shoal, so that the improvement of dredfing was indeed temporary. Dredge No. 1
worked alone from October 2-10, and In connection with the 4bbot from the latter
date to the 15th, when 'dredging was suspended and a portable jetty was placed.
After this, twelve hours’ dredging by the 4bbot November 2-3 secured the desired
channel depth, which continued until the jetty was removed at the end of November.
The channel shoaled again and was dredged out by the steamer Casey December 12-14.

Goose Island has long been noted as one of the worst shoals between Bt, Louis
and the Ohio River. It presented only a single short shoal this year, across which
the Abbot dredged & channel October 3, and a jetty 500 feet lonf placed there October
17-21 and extended to 650 feet in length November 9-11 maintained ample depth
and width of channel throughout the season,

Hackers Bend shoaled late in the season, and after placing a temporary jetty there
the Abbotlworked nine hours October 31, and secured the desired depth and width
of channel.

This completes the account of actual field work prosecuted during the year for the
improvement of this section of the river for temporary relief to navigation.

]
FORMS OF CONSTRUCTION.

 Forms of construction for hurdles and bank protection remain of the same type as
has been in use several years, with such changes in dotail at each locality as may
be required to suit existing conditions. In portable jetties some of the changes were
important. The panels rested on stringers attached to the upstream side of yiles
instead of, as heretofore, on flats supported by the piles. The weight of steel and
depth of new panels were increased. The panels of 1835 were 10 by 10 feet corru-
gated steel, No. 16, riveted to 8 angle bars 16 feet long. The new panels were made
of the same width, 10 by 14 feet and 18 feet deep, of No. 14 corrugated steel, riveted
to 3 steel T-bars 12.25 and 14.75 pounds per foot. These changes increased the
weight from 650 pounds to 1,100 pounds and 1,600 pounds per panel for depths 14 and
18 fget, respectively. A mattress built of fascines was attached to the lower edge of
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each panel before it was sunk in all of the portable jetties except at Turkey Island
"and at Seventy-Six Landing, where the panels were placed without protedtion
' against scour. These were built during the early part of the season and the scour

was such as to weaken the jetties and show that protection was necessary.
The cost of the portable djettiea was $4.40 per linear foot, including towage, service
of plant, supervision, and all contingent expenses. If the jetties had not been

removed their cost weuld have been $6.06 per linear foot, :

PLANT. -

The dplant was constrincted, repaired, and outfitted as required.

Dredges Nos. 1 and 2 and 800 panels for portable jetties comprise the principal
items o% construction. '

Barges Nos. 102, 103, 105, 108, and 113 were pulled out at the engineer depot and
thoroughly repaired. : :

The steamers Gen, H. L. Abbot, Gen. T. L. Casey, and Gen. Gillmore, steam
tenders, barges, quarter boata, pile (irivers, derrick boats, small boats, engineer depot,
and portable buildings were repaired as required.

RESULTS,

All shoals have been either removed or greatly improved from 8t. Louis to the
foot of Liberty, a distance of about 90 miles, as far as the works have been carried
downstream on a project which embraces continnous improvement, and at detached
pointe at which work has been prosecuted in advance of the general project.

BURVEYS, GAUGES AND STAGES OF RIVER.

The mrv&zofrom Red Rock, Missouri, was prosecuted and was completed with tri-
angulation from the Ohio River to the Grand Chain, thence sketched to Cape Rock,
plane table survey from Cape Rock to Mocoasin Springs, partly finished survey from
Red Rock to Grand Tower, aud borings in the weet chute at Grand Tower.

) TAddition&l gauges were established at Red Rock, Commerce, Thompsons, and Grand

ower,
The stages of water were neither extremely high nor very low. On 8t. Louisgauge
the highest 30.9 feet, and the lowest 3.8 feet.

ACCOMPANYING REPORTS:

Y am indebted to the reports of assistants in local charge for much of theinforma-
tion contained in this report, especially statements of quantities of work and other

- details as follows: Upon works at S8ulphar Springs, Rush Tower, and Liberty, to the
report of Mr. Gerald Bagnall, assistant neer; upon works at Sto, Genevieve,
Chester, Powers Island, and portable jetties to the report of Mr. William 8, Mitchell,
assistant en%neer ; upon grocuring brush and stone by hired labor, to the report of
Mr. E. D. Libby, assistant engineer; upon surveys an uges, to the report of Mr.
John O, Holman, assistant engineer; and upon construction and repairs of plant by
bired labor, and other operations at the engineer depot, to the report of Mr, C. D.
Laub, superintendent.

PLATES,

For further information, this report refers to plates numbered I, IL III, IV, and V,
showing location and extent of works for the improvement; No. vi showing port-
able jegzoor dike used in improving low-water navigation, and No. XII showing
surveys from Red Rock, Missouri, to the Ohio River.

Very respeotfully, your obedient servant,

May. Tros, B - D. M. CURRIE, Assistant Engincer,
7 * OB. . HAND RY
Corps of Enginoo;'a, U. 8. A.

BEPORT OF MR, W, 8, MITCHELL, ABSISTANT ENGINEER, ON WORKS AT MICHAEL, 8TK,
GRNEVIEVE REACH, CHESTER, ILL., POWER ISLAND, ARD ON PORTABLE JETTIKS,

8r. Louis, Mo., June 80, 1897,

MaJonr: I have the honor to submit the following report of operations for the

rmanent imsrovement of the Missisaippi River near Ste. Gensvieve, Cheater, and

ommerce and for the temporary correction of the low-water channel by means of
portable jetties for the fiscal year ending June 80, 1897,

For the amounts of work done and expenditures in materials and labor reference
is made to the accomtgsnying tables.

The looations of the various works are shown on the charis on file, and their
description will be given in their order downatream.
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ICHAEL LANDING.

Hurdle No. 1.—In May, 1896, this hurdle was broken through by two coal barges
which had been set adrift at 8t. Louis by the tornado of that month, and although
the break was small, yet, owing to nunfavorable stages of river during the remainder
of the year, it conld not be reached for repairs. e high water of the winter and
the flood of the spring poured through the gap, widening and deepening it greatly,
On the resumption of work In June on account of the depths found it was decided
not to atl:em%w to restore the piling in the gap at presenf, but to strengthen the
remainder of the line and to build hurdle No. 2 in the deposit which had been gained
below No. 1. The piling was strengthened by addittonal timber, by recabling, by
resetting and bolting braces, and the revetment at the outer end of the line on
Oshorne Towhead was repaired and raised to the top of the bank,

Hurdle No, 2.—This line was begun June 11 and at the close of the year was nearly
completed. It is 2,800 feet in length and will be finished in July. It is of the
ordinary type, with a foundation mattress widened to 125 feet on account of the soft
deposit in which it is built. The piling is in two rows of three pile clampa spaced 6
feet apart, a third row-being added in the deeper water through which the line passes.

BTE. GENEVIEVE, ILL,

Hurdle No. 15.—The extension of this line to the Illinois bank was in progress at
the beginning of the fiscal year and was completed July 9.

STE, GENEVIEVE, MO.

Hurdles Nos. 6, 8, and 10.—In July slight additions were made to the stone revet-
ments of Nos. 8 and 10, raising that of the former to the 16-foot contour and that of
the latter to the 20-foot contour. The entire stone revetment at the shore end of
No. 8 was laid. - .

Hurdle No. 12.—~This line was almost finished at the beginning of the year. It was -
completed July 22, the work done consisting of sinking drift along the outer end of
the piling, finishing the curtaining and placing the shore revetment. An ice but-
tress was built at the junction of the line with the channel limit, and the piling was
extended 100 feet beyond that point across the T-head mattress.

Hurdle No. 14.—~Work on this hurdle was continued until August 26, when it was
completed, with the exception of curtains, which could not be placed because of the

. acoumulation of drift above the entire length of the piling. A portion of this drift
was sank along the outer half of the line. In the deepest water a second sinking
was made and the Eﬂin there was also braced from the lowerside, An ice buttress
similar to that on No. 12, and similarly placed, was built, and the piling was also
extended across the T-head mattress as in the former line.

Hurdle No. 16.—This hurdlé was also in process of construction at the begiunin
of the year, and at the end of August was completed. It was curtained for its full
lrcimgth, f‘ha drift along its outer portion was sunk, and a buttress was built at its

ver end,

Stanton towhead.—A protection mattreas was begun in the latter part of July at
the upper end of the towhead, but only 300 linear feet were fabricated snd sunk
when the part was meved to Power Island for work of greater urgenoy.

CHESTER, ILL.

Bank protection.—The protection 6f the Missouri bank opposite Chester was begun
September 8, and work was completed for the season October 27. The mattress was
of the ordinary type, 136 feet wide, and extends downstream 3,310 feet from the end
of the old raflroad incline, past the water front of the town of Clearyville to the
fielde below. Above the mattress no ing was attempted, the atone revetmens
being carried on the natural slope of the bank to the following heighte:

For 900 feot below the incline to the 9-foot contour.
For 1,300 feet below the incline to the 13-foot contour.
For 1,100 feet below the incline {o the 8-foot contour.

The mean elevation is about 10 feet, all referred to the 8t. Louis gange.

About 2,600 cubic ysrds of stone will be re(iluired to complete the revetment to
the 20-foot contour. This will be done during the coming season, 18 the spring high
water has ed the upper part of the bank to the desired slope. The completion
of this work will exhaust the appropriation under which it was begun,

POWER ISLAND,

A eable dam to close Doolan Slough, the chute between Power Island and
the Missouri shore below Commerce, was built, July 9 to SBeptember 9, with the
force from Bte. Genevieve, which was transferred to the dam as rapidly as it was
released from the former work.

For many years, at low-water stages, this chute has diverted a very considerable
portion of the river volume which otherwise wounld have gone to the improvement
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of the shoals at ¢ Jucket Pattern?” and ‘Goose Island,” both of which have been
serious obstacles to navigation.

The dam was located neurly 2 miles below the head of Power Island and 4 miles
below Comnerce, Mo., acress s narrow part of the chute, which was there about
1,600 feet in width, and where the bunks were firm and the oross section regular.
At a stage of 13 feet, 8t. Louls gauge, the mean depth was 20 feet and the maximum
depth 27 feet near the Missouri shore. The type of construction was that of the
ordinary pile hurdle, with the material for three hurdles massed in ene.

The piling was driven in three rows, 4 feet apart, of clumps, spaced 6 feet centers
of 3 and 4 sticks each, according to depth of water. The clumps in ench row were
staggered with those in the adjacent rows, The rear row was braced in the usual
manner, and although no stringers were bolted on, yet between the ndjacent rows
short cotton wood stringers were laid so that strain in the upper row would be
quickly distributed through all. The tops of the piles were left at the level of the
tops oiy the adjacent banks, an elevation corresponding to a 30-foot stage, After the
first two rows of clumps were driven tho piling was go crowded that it was found
necesaary to discontinue the use of the water-jet as it loosened piles already driven
and induced scour. T'he remaining piles were driven with the hammer alone. The
average penetration for all piles was 18% feet.

The foundation for the dam was an ordinary continuous woven mattress widened
to 150 feet, two-thirds of the width lying below the piling. On top of this mattress
another 50 feet wide, and in the deep water third and fourth tier mattresses 25 feot
wide, were laid just below the main rows of piling to recenforce them to build up the
bottom to an even oross section and to receive the overfall from the dam. The
brace pile clumps were driven through these auxiliary mats.

Unfortunately the brush obtained was very large, necessitating the use of unusual
guantities both of it and of stoine wherewith tosink it, As such stiil brush does not

nickly conform to irregularities of bottom nor follow down in case of sconr until
gh% h;i]:ter has assumed dangerous proportions, a very large excess of stone was used
a8 ballast.

During constraction a large body of drift accumulated above haif the length of
the hurdlie next the island. This was sunk, and along the other half of the Hne, to
bring all to a common erest, cribbed brush mattresses wer'e builtand sunk. A feurth
row (600 feet long) of tour-pile clumps were driven through these cribbed mattresses
in the deep water next the Missouri shore, and the entire front of the dam was cur-
tained to the level of a 10«foot stage. . -

The bank at cach end of the dam was protected by a mattress 600 feet long by 125
feet and 150 feet wide on the enst and west sides, rospectively, and extending 250 feet
above and 360 feet below the structure. From their tops to the edges of these mat-
tresses the banks were graded by water jets to a slope® 2:1, and on this slope a stone
revetment was laid in two courses, the firut, 9 inches thick, of spalls extending from
the Jlower ends of the mats to 60 feet above the piling, and over this dressing a heavy
course of stone was laid, covering the entire graded bank.

A smadll spur dike of stone was built on each bank, with ocrest slopino% from the top
of the revetment to the piling at the 20-foot level, and on that slope 100 feet into the
line forming shore connectious for the dam.

The greatest head of waterobserved on the dam during construction was 22inches,
September 8 (8¢. Louis gauge, 6.4 feet).

At the close of the season water still poured through the structure, although its
benefloinl effeot was manifest during the low-water season in increased navigable
degths over the neighboring shoals at Jacket Patteru and Goose Island,

n September 30 o slight settling was reported in the west spur dike and revet-
ment back of the mattress. They were restored and strengthened by the addition
of three bargeloads of stone in the early part of October.

Daring the winter the river rose to an extraordinary height for that season, 24.8
feet (January 7), and after its subsidence both revetments ssnk about b feet just
above the spur dikes, the west revetinent January 15 aud the east revetment Janu-
arlv 29. Both were repaired, Jauuary 18 and 19 and February 4-6, resgactively, with
& force hired at Commerce aud with stone taken from the tops of the revetments,
narrowing them about 8 feet,

In April the spring rise reached 28§ feet and overflowed Power Island and the
Missouri bank owiz:g around the ends of the dam in streams about 200 feet in
width and witfx congiderable velocity, but no serious damage was done,

Large t}:lds of drift were caught above the piling, which will be sunk at the firat
opportanity.

PORTABLE JETTIES,

In the early part of Beptember the river reached a 6-foot stage, St. Louis gauge,
and a number of bars threatened to become serious obstruetions to navigation.

To correct the channel tem‘ponrﬂy at Turkey Island, Stanton'’s, Beventy-six
Landing, Schenimans, Goose Island, and Hacker Ialand, jetties were built siriilar
to that used at Danby Landing in 1895. Only one jotty was required at each of
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these places, with the exception of Stanton’s, where there were two, one on either
side of the channel,

Work was begun at Turkey Island September 12, and, although interrupted by a
sharp rise of 5 feet Septerm™er 15 to 29, was completed at Goose Island November 11.
The aggregate length of vue jetties was 6,560 feet for seven lines, varying from
1,350 feet to 460 feet, and they remained in place from two months, as at Turkey
Island, to fifteen days, as at Hacker’'s, their average duration being thirty-four days.

On the approach of winter the jetties were removed November 18 to December 5,
the recovered panels and piling being stored for future use. ‘

By the action of the jetties the chaunel was deepened at each of the bars named
from 1 to 3 feet. At Stanton’s, where the bar has been persistont for the past two
years, 1 foot was gained, and the same was had at Hacker's, where the jetty was in

lace but a short time and where the river has very great width. At Schenimans 3
eet additional depth wus obtained, slowly at first, but rapidly after a cut had once
been established through the crest of the sand wave which seomed to have lodyed
at that place. The erosion at the other points lay between these limits, and the
average was about 2 feet; nor at the close of the season was there left less than 7§
fect navigable water on any of these bars.

‘The corrugnted steel panels uscd in 1895 were 8o successful that 8,000 linear feet
nore, slightly altered in design, were made and used last fall in the jetties named.
The new panels are of the same Iength as the old, 10 feet, but are incrensed in width
to 14 and 18 feet, and are made on I-beams ingtend of angle bars, which have proved
weak. The corrugated metal was extended to within 1 foot of the ends of tlie
beams and washers wers used over the sheets with all rivets, ﬁreatly inereasing the
strength of the structure. These changes incrensed the weights of the panels from
1,000 to 1,200 and 1,600 pounds, in the two new sizes made, but they are still light
enough to be easily handled.

The old panels were also used during the season, the angle bars having been
reenforced by 8 by 6 inch oak beams,

To support the panels the use of flats, as in 1895, was discontinued as adding
needless incumbrance to the plant. Instead, piles were driven in line at 5 to 20 feet
intervals, according to depth of water and strength of cmirent, and were connected
by stringers lasheil to them with light wire cables. Where deep scour ocourred, and
in repairs to lines where broken, the piles were driven in clunps of 2 or 3 sticks, as
needed, but in general single sticks were used, driven us deep as possible, the pene-
bration averaging 20 feet. At first the stringers were pluced jnst above the water,
but slight rises in the river so interfered with work that they were afterwards
allowed to clear the surface by 12 to 18 inches,

The panels were attached directly to the stringers with lashings of three-fourths-
inch rope, the tops of the heams resting on the stringers and their lower ends on the
river bottom above the line of the piling, the slope of the panel depending on the
depth of water in which placed. In shoal water the old small panels were used and
the new larger sizes in greater depths, the selection of the proper panels from the
barges occasioning slight delay, which in future may be avoided by having all panels
of the maximum size required. In shoal water this will give them a very flat alope,
but it is not a disadvantage. )

The first jetties placed this year at Turkey Island and Seventy-six Landing were
built without protection to theriver bottom, and such scour occurred in the deep water
as to break the lines in several places. Some scour bad been anticipated, and to pre-
vent the panels as they worked back from swinging through under the stringers, a
lowerstringer of very heavy poles was placed against theupper side of the piling, about
3 feet from the bottam. This arrested the panels in a vertieal position and immedi-
ately directed such a stream of water against the bottom at the base of the piling
that it was quickly scoured so deeply as fo weaken the latter, and the line gave way.
After this experience the use of the secondary stringer was abandoned, the panels
were allowed to swing through, and, being partly lifted by the ourrent, did much less
damage and were afterwards reset, On all the other jetties the bottom was protected
by mattresses 3 to 6 by 10 feet, made of brush fascines, one mattress loaded with stone
being attached to each punel before it wus placed. They were very efticient and in
the three lower jetties, Schenimans, Govse Island, and Hacker's, no break ocourred.
At Stantou’s, however, both lines were broken and the west jetty was repaired by
placing & mattress 140 by 16 feet of fuscines across the break in 18 feet of water and
resting the ends of the panels upon it. The fascines were made of young willows
bom'i with hide rope in 6-inch bundles, the brush being cut on the bars near each
work.

Some delay in the rate of coustruction is made in attaching the mattresses to the
panels, but immunity from scour is so essential as to overbalance it. To sink light
woven mats in long lengths previous to placing the panels, somewhat as in the
repairs to the 8tanton west jetty referred to, is probably quicker, but will involve a
slightly increased plant (way flats, oto.) and force, both of which are undesirable,
The plant used with each party (there were two parties in the field, one working
from Turkey Island to Schenimans, the other to Goose Island and Hacker's) was &
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full tow for any of the towbcats, and as it was constantly moving from place to g)laoo
it was essential to keep it below this limit, Plant for one party consisted of 3 pile
drivers, 1 derrick boat, 8 decked flats, 1 steam tender, 1 barge of pile timber, 1 barge
of pavels, 1 fuel barge, 1 large guarter boat, and a crew of aboat 55 men The rate
of construetion for each party was about 150 feet of jetty per day. At the close of
the season the rate of removal was 50 per cent greater,

Three lines—Turkey Island, Stauton eastjetty, and Seventy-six Landing (the firat
and last without mattresses)—were all started from the east bank of the river and
projected across chanunels deeper than 10 feet leading into side chutes part of whose
waters they were intended to divert into thesteamer chaunel., In each instance the
jettﬁ was broken for 100 to 200 feet in the deep water, and although olumps of piles
at short intervals succeeded in holding a repaired line in 18 feet depth at Stanion
west jetty, yet this seemed to indicate that the limiting Hressure for the light strue-
ture used was reached in about 10 feet of water and that to sustain the pressures
due to greater depths the structure must become much heavier and more expensive.
The lower jetties (Schenimans, Goose Island, and Hacker's), were all unbroken.
They were protected at bottom by facine mats and were located on bars in mid-
river, indepths from 34 to 10 feot, and served to bring the cresta of these bars to the
water surface. Their effect was quite a8 marked as that of the jetties cornected
with the shore.

The head of water observed in the jetties did not exceed 6 inches, but the currents
slong their lengths and around their lower ends, next the shoals, were very strong.
In each instance the line was given an inclination to direct this flow toward the
shoal, but the Eour was 80 close around the eud of the jetty that its effect waa to
give width to the channel rather than to deepen it at a distance from the piling,
the latter being accomplished by the damming action of the structure.

In removing the jetties 76 per cent of the piling and 93 per cent of the panels were
re-covered, and 10 per cent of the latter will require repairs.

But few changes are suggested for the plant. The derricks should be set on the
newer Bsttem drivers, as their hoists are quicker and stronger and have one more
winch head than those on the old drivers. The derrick boowns should be 45 feet in
length, which is 5 to 10 feet longer than those in service last season. The runnin
. gear should consist of two whip lines, instead of one whip, and a double boom fal s
all to be of 1} inch manila rope, which will insure quick and safe working.

For drawing out piling at the close of the season the blocks used were much too
light, Strains were noted as high as 15 tons on one driver, and 22 tons on two drivers,
with water jets going in each case before the pile could be started. In order to do
" quickly such heavy, rough work, extra strong double and treble blocks for 5-inch
lines shonld be provided. . :

Table of work done during the fiscal year ending June 80, 1897.

Michael landing. | Ste. Gene. Ste. Genevieve, Mo.
vieve, 111, -
Hurdle|Hurdle| Hardle |Hurdle |Hurdle| Hurdle] Hurdle
No.1. | No.2, | No.156. | No.8. | No.12.{ No. 14. | No. 15.
Lengths of work projected........feet.. 900 4501 3,000 8,000
uﬁ.lanbleu‘th:gjnm ...... eresllf..a.] (8) o) 1:000 ' 600
Pilea driven.......... comanse «-number.. 198§ 1,670 151 [........ ........ 1,028 410
Pilea driven, penetration..........feet..| 8,883 | 83,428 | 2,808 |.ecveen]onnrnn.. 17,458 , 048
Mies re-covered .ceveesarsnss ntimber. . ....... O R PR P weecasfereannnn
races vesacssncssnscorsensallOuuce 3 40 lioueenns
Stringers placed...cocen.iiionean. do....Jee.sinel]es eescanslenccanncliencrans
Foundation mattress fabricated and
[T S [ linoar feet..|.ceou... csrone 705 |oeceenes
Foundation matiress fabricated and
SUDK...ccneeenn s sevemnns square foot..lcce.....1300,803 l.cveneiienilinneeenifrannnnns 81,000 |........
Drift mattress fabricated and sunk,
linear foet.......ccccaneeue. cnoencareansfen sesnssfsacncans [ B 650 | 1,265 - 860
Drift mattreas fabricated and sunk,
8quere foot....c.ccvanraee-. vesane sevaselecascesddiciicnniferancaicnaians sune! 10,200 | 47,050 | 24,250
Bauk-protection mattress fabricated and
AUNK.ceeiocacnns naieea. .. in0Ar foot. . [...... volecnsenns sesessansceleccosnnnlrcnciasafiovacan]ncanans
Bmk-gmtuﬁonmuttmuhbrlowmd
C':t:i“ ................ poe nm;nz concacesfesnnsarifevrannesacafrenaranelenan sel vaosfran i85
yrtains placed..cccocevnaee oet.. seccenans] 230 |iau.. wesl 270 }i.... P .
b+ armmenosn socBQuOre foot.. 0 oo ceurticieeed 2,625 )........ 4,500 |........] 28,600
Stone revetment placed..... oar foot.. 508 178 278 liuecevosroarones
Do.cescrrancarercsanna . BQuare foet. . 2 8,250 {.iuinene carseee
Grading «.c.covvnnenncece. Hnoar f08b. [ cueeniiinnieecociionanecilenanennalonrennnfes D
Do.eeusies crvensneces.CUBIOYARAS. foveiiie tinniniifeininianena]eaanns cofavaseesiliansiaas viesvene
Buttresses built......co00eee.. numMber.. cemscnes 1 1
Panelsplaced ..... vecesussacneacscs@Busoe . cemsesvafrsnnrarelis ceeren vessnnes
Panols r6-00vered. cc..ccecacosnncs@®..n. ........i. essscaclecsosansirafencsncesfrnncenccicavncuasisoncons-
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Table of work done during the fiscal year md{ng June 50, 1897—Continned.

8te. Gene-
Chester Powers
Sans prov| 1L, bank [Teland, Mo,| Eortable | qpota,
teotion. |Protection.| huardle.

Lengths of wo;k projected .. ......feet. .| .... commmen 6,000 1,600 6,600 ....c00000.
E(} valent lengths built.......... do.... 8,810 1, 600 6,560 |.eovanrrecnn
es driven...ccvieeccacvenans number..|..... sresavsfesaaceinena 3, 525 835 7,

Piles driven, penetration.....c.....féeb..|ccaeennnn... ceemmeeenann 85,353 16, 800 145, 8656
Pilea re-covered .ccceocuae. cocoNUMbEr. Jicerancanaii]iciicnnnnens]. crmanecaes 5 6592
Braces placed.....cicenicannnenn.. d0..oefenennnnieac)iseniccnnans 413 |....... roses 461
Smnsom placed.cccerrinenenanens L: [\ T R Dy R 209
Foun stlon mattress fabricated and

11111] ST Bnear feet..lcesemeranan. sesmsuvasses 2,510 | vcvavececes 5, 631
Foundation mattress fnbrlcnted and’

111111 SO 10 fool..[connerrrnercfecana aeesnes BT 1T3 {veervvnnsen 759,638
Drift mattress fabricated nnd sunk,

Hnear feeteceecnenranneecinreranasanens R £,42) |ccnveecennn- 7,186

Drift mutcress fabricated and sunk,
8quare foeb .. coeveeeiiinriiianaiaonasn sesymssnnane teceemnenans 117,626 |.ccvnacneces 208, 023
Bank- tectionmattreufabrlcatod and
stme......... ........... linear feet.. 295 8,810 |.covenceanae]iacocencanes 8,805
Bank-protoctlon mattress fabricabed and
13,1 S uare feet.. 24,990 438,720
Curtains pla.oed....... ...... near feet..|cevees.vene. 8,760
DOcrecrncnnncncennsn eo.8QUATS f06b..]couerece.. .. 42, 995
Stone revetment placed.....linear feet..| 260 5, 4676
j 57 O [ t}nare feet. . 7,500 172,430
Grading rvveneerasnsesanasalinear foot. . |veeseennen.. ,383
Do.......... ...........onbioyardn.. cevennssanas 4,870
Buttresses bullt...ceccere.ee..onumber. foeeeoeao... 3
Panelsplaced ...... veerumess carensllOcnilnnnanin... B ) P 670 870
T’anels re-covered..... creensaves ;[ TR PPN RPN vesssosencen 621 621
Table of jetlies; fiscal year ending June 30, 1897,
Dates of— Clm“‘ggl‘;?th“ Gain in channel dopth.
Location. Lengtha, Re. iT{’ml gl(x.?“t:. e to
ndura- y ae
Placing. | Removal, |Placed. moved. ﬂo{' of tllt‘))xsﬁn jetty.
j? ty. gauge.
Feet. Feet, | Feel. Feet, Feet, Fest.
Tarkey Island.z... 1,150 | Sept. 12-16 | Nov. 16-20 10 3 K 28
Stanton’s East..... 1,000 | Oct. 23-30 | Deo. 2;5 % ] 1 1
Btanton's West....| 460 | Nov. 49 (Nov. B4 i g 3 1 1
Seventy-six Land-
escvan 750 | Oct. 1-8 | Nov, 23-25 8 03 13 4 2
Shenimans... 1, 000 8«&:‘ {;-22,(1! Nov. 27-30 [ 8 8 ! S
Goose Inland ...... 850 , g:v_ zg_:u Nov. 23-25| .. & 8 2 t 13
1
Hacker Island.....[ 1,850 {fob 28 Nov. 17.21| 6| g % .u 1
Total .cevevne 6, 560
Looal gango at time of— 8¢. Lounis g;uge attime | Depths
or— in wllloh
Location, —! jetty was
Placing. | Removal, | Placing. | Removal. | placed.
Foet,
Turkoy Island ......... 5142.78 5143. 60 17.70 172.90 4-18
Btanton's East . b141.90 b142.85 171.01 171,70 8-13
Stanton's West . b 141,90 142,85 171.01 17L.70 3-8
Sevonty-six Lamliug ¢116.88 6114.76 172.85 172.55 4-13
Shenfmans ........... seseesasirannncsone . d1. a7.7 172,25 172.10 8-6
Goose Island........ eoensceasaan cosmas eas 94, ¢94.30 172. 10 172,55 6-9
Hacker Island c.ccvoienenevinnninnennnnns 693,18 ¢94. 50 170 172. 90 44-0%

aChannel deptns taken from steamer leadline soundings.

b Little Rock.
cGrand Tower.
dCape Girardeau.
eCommerce.
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Table of material expended, fiscal year 1896-97,

. G® ®
Michael| Ste. |5t Gﬁ‘:ﬁw |Cliester, po oo
Land. | Gene- Mo.. Ialand Port.
l{\?g‘ v{ﬁve, Bank bagek Mo.. | ‘“‘t)ile Tatal.
i, . . | protec- 1t | jeities.
huedle. | hurdle. Hurdle, ptr&t:? tion. hurdles.
Subsistence, rations...... number..| 5,277 564 | 8,660 623 | 5,202 19,779 6,877 | 406,832
Brush..oooooiiiiiiiniaacaas cords..[1,815.3 150 [2,640.8 | 266.8 |4, ,003.2f........ 15,359, 8
Piles...cvceruuriininan.ns number..| 1,868 104 | 1,850 leceiicoi]evernnn,s 3,875 243 7,440
DO rcereviecrcareenaannn. foet..{ 77,701 | 4,640 860 |veeeeooiloonianns 165, 011] 13,008 | 319, 303
£5170) 1 VAR cubleyards..|3,424.9 | 442.7 {7,098.1 | 543.8 6, 886.2 (15,519, 3 120 134,029, 7
Rople ......... pounda..} 1,500 700 | 3,148 |voue.-.. 2,450 , 200} 10,000 | 23,998
WAPG oo s vicecncnnnananen do....| 4,706 985 | 12,306 560 | 9,700 | 27,605 17, 63, 842
Iron and steel ..ocvevenina... de.... 3 W PRI B ¢ 3 PO PO 381 80 767
Nall®. oo irinnnranrenennns
Spikes,....cccvcniveraeieannns
Screw bolts
Do ......
Clevises ...
Lumber
L87:) ¢
Coal, blacksmith's 200
10O arurnnrrrcnns nceecnsonnns do....} 84,000 | 10,000 {156,000 | 10,000 | 68, 000 | 200, 050 65, 620 | 670, 670
Miscellaneous mauterial..... wenares $38.46 | 35,00 $145.17 |........ $80, 00 !884.30l$300.5ﬂ $953.49

Very respectfully, your obedient servant,
WM. 8. MrrcHELL,
Assistant Engineer.
Maj. Tmos., H. HANDBURY,
Corps of Engineers, U. 8. A.

. REPORT OF MR. JOHN O, HOLMAN, ASSISTANT ENGINERR, ON SURVEY AND GAUGES.

8t. Lovuis, Mo., June 30, 1897.

Major: I have the honor to submit the following report of the survey between
Red Rock and Cairo, and in conneetion therewith a report on gauges, tost orings ut
Grand Tower, and low-water discharge measurements at St. Louis,

The survey consistod of triangulation, topography, aud hydrography. The trian-
gulation was carried only from Thebes to Cairo. Most of the stations were situated
on the main banks of the river, and where likely to remain permanent for several
years were marked by a gas-pipe hub 14} inches in diameter, covered by a cast-iron
cap lettered U. 8. The permanent stations on the rock shore between Commerce
and Thebes were marked by a triangle cut in the stone with hole drilled in center.
The main chain of the triangulation between Thebes and Cairo is composed of 80
stations connected by 10 single triangles and 44 quadrilaterals. Thirty-three of
theue stations are permanent, Eight more dpermanent stations back from the river
hank are located by suxiliary triangles, and 8 objects, such as spires, chimneys, and
flugataffs, are located by intersections.

e instrument used was a Buff & Berger transit theodolite, 7-inch horizontal
limb, with verniers reading to ten seconds. Anﬁles were measured in oxder around
the station, right to left direct and left to right reversed. Two sets on different
parts of the limb were taken at each station,'which gave 4 pointings and 8 readings
on each target. In nenrly all the sights the pole of the target could be bisected at
its foot, doing away largely with errors in phase and plumbing of the target. The
desired 1imit of the closure of the tria.nigle ‘was ten seconds, but extra sets had to be
taken at several stations to obtain this result, as the work was carried on under
nearly all conditions of weather.

The work depends on the secondary triangulation of the Misaissigpi River Com-
mission. (Report Chief of Engineers, 1884.) The length and azimuth of the Dickey-
Rouse line, in their fifth triangle above Cairo, and the geodetic coordinates of its
extromities were used in the office reduction of the triangulation from Cairo to the
connection with the Commerce-Hafner line in their sixteenth triangle above Cairo.
The. latter line was used as the base in comlinting the Commerce-Thebes stretch.
8ingle triangles were adjusted to closure by giving equal weight to each angle, and
the quadrilaterals were adjusted by the method given in Johnson’s Surveying, pages
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494-500. The discrepancies on the Commerce-Hafner line, a8 computed from the
Dickey-Rouse base, are as follows:

Distance, plas. ..o e eeee o it e, meters.. 0,04
Azbnuth, plus.cooen e 14,18
Latitude, PIus.c..coae. oot i 0'.00
Longitude, minus.: ... ....oooioii eI 0. 08

The topography was delineated by the plane table. The field work began at Com-
merce, and the field reduction of the triangulation between that point and Cairo and
also between Commerce and Thebes was used in the projection of the plane table
cliarts, The topography ineluded the bar and shore lines and the general features
within 200 to 500 feet of the bank on the main shore and large islands, The bluff
contours and general topography not included by the survey was copied from the
maps published by the Mississippi River Commission. Owing to the near approach
of the winter season, the survey above Thebes was not as complete as below that
roint, except in the reaches between Cape Rock and Moccasin Springs and between

Red Rock and Seventy-Six Landing. The survey above Thebes was based on the
coordinates of precise bench marks, stone line beneches, and flag stations published
by the Mississippi River Commission.

The soundings on each map or plane-table chart were rednoced to the average of
the stages on the nearest gange for the days on which the sounding was done. The
soundings were taken in the low-water channel and in cross-section lines spaced
wbout 1,000 feet apart; they were located by two transits set up at triangevlation
stations or at flag stations used in the plane-table work,

GAUGES.

There are 20 ganges now in service on the Mississippi River between the Obio and
Missonri rivers, of which 13 were maintained during the entire fiseal year. They
are given below in their order downstream:

Miles from
Eads Bridge.
Location of gauge. T e Maintained by~

High~| Low

stage. | stage.
Chain of Rooks, Mis8oUT . eeeeeeoeearinaannn. 9.7| 10,2 | 8t. Louis Watér Dopartment.
Bissells Pofnt, Missouri............. serinanns 8.3 3.3 Do.

Eads Br}d%a.
St. Louis, MO......ccnovuumnvanunnnnnnnrnnnn.. 0.4 .4 | Engineer Department, Vicksburg.
Supply Depot, Missourt.ccoueeerevenennnann.. 3. 3.1 | Engincer Department, St. Lonis.
Jefferson Barracks, Mo, vvocevcnrneernnnnsea. 10.7 10.8 De.
‘Waters Point, Misgourf.......cco..vvveue.... 21.3 21.8 " Do,
Cornice Rock, Missonrl ....occvuueenvenennn.. 31.2 321 Do.
Brlokeﬁ;olﬂli. Missouri. 43.8| 45.4 Do,
Little k, Mo......... -{ 83.8 66.2 Do,
East Kaskaskia, Il .. .. 627 66.1 Do.
g}ngter, %l ................................... gglli ggg l\s.Venither l;)n;remz. b 86

shops, Mo............ tiemeasseiesetntonane , , Sngineer rtmen . Louds.

Devils Backbone, Missottri...c.vuuenunnnne... 8.7 89.4 gDo. pe
tirand Tower, Ill.......... vy 08.61 108.4 .
Moceasin 8 rfnga. Mo 112.0| 117.2 Do.
Cape Girardeau, Mo....... -..o) 1258 1 1311 | Misaisaippi River Comminsion.
xrays Point, Mo. (Engineer)....oveuvnnenn... 180.6 | 138.8 | Engineer artmont, 8t. Lonis.
Grays Point, Mo. (Commission).............. 131.8 | 137.8 | Mississippi River Commission.
Commercd, MO veevnseennnnannn tasmsrrevacses 138,68 | 144.6 | Engineer Department, 8t. Louls.
Thompaons, Mo........ tasecensrsensnnasnaans 166.7 | 163, .

The gﬁm e8 at Thompsons, Commerce, Moceasin Springs, and Grand Tower were
established during the present fiscal yenr. The latter gauge has been maintained

several years by the employees of the Grand Tower Coal Company, but without level

connection. The gauge at Devile Backbone was not fully established and is not

included in the table of alogfs given later. The Engineer gunuge at Grays Point was

abandoned in favor of the Mississippi River Commission gauge at the same locality,

which had previously been abandoned by the Commission shortly after the utablilfz-

ment of the gauge at Cape Girardcau,

The survey of 1889 ubove Eads Bridge, the low-water plana-table survey of 1895
between that point and Bishops aud the surveys of 1896 below the latter point were
used in obtaining the gange distunces. The low-water distance was measured on
the line of the low-water channel except at Grand Tower Island where the channel
in the main river was used instead of the steamboat channel which passes back of
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the island during low stagés. The high-water distance was measnred on a line mid-
way between the main banks in which the limit line of the contraction works, either
conatructed or projected, was used as the main bank of theriver. Themidway bank
distance is 4.4 milesless betweon Eads Bridge and Cairo Point than given in previous
tables, the difference arising &arﬂ{ from changes at Fish Bend and the head of
Kaskaskia Cut-off and partly trom the straightening of the channel due to the works
of improvement. -

Table of slopes between gauges at low and high stages during the flscal year 1897,

- Blope in feet ?“ mifle. Stage on the
8t Louis gauge. - Gange -
= oscillation
4.4, 24,8. 23.8. 80.9. | from Nov.
1to May 2.
Nov.1. | Jan. 7. | Mar.28. | May 2.

From Chain of ROCKS ceuvuascrivaccsrscsconcesaclonmnnercnclonacoarneafeasens esoolecesmnanes 23.05
To Bissells Point........ 1.22 068 o004 0.46 28. 56
Thence to St. Louls .18 .87 .45 .78 26.50
Sngply Depot..ccvccennns ~16 .24 .81 .05 25,15

Jefterson BarrackR. .. cccecrreevaccrocaranas .88 .48 .54 .68 23
‘Waters Point .48 .58 .52 .58 22.80
Cornice Rock..... .76 .58 .60 57 24,50
Brickeys Mill 52 .00 60 .60 23.80
Little ) S 54 4 76 .80 21,66
East Kaskaskia 99 .83 66 .53 28, 85
Chestor ....vvicerecieaiccnrconcecnnannonrces 34 .78 73 . 23, 90
Bishop#.cceveranaaae 46 46 45 .48 23.95
Grand Tower....... 67 .60 58 .64 23.10
Moocasin Springs ... .68 .61 .56 .6¢ 22.56
Capes G BAN .cccovintarennarnacnocnsacnes .59 64 A2 .51 23.80
Grays Point (Com).eeevecrenarnronsccncacans 1 .67 47 .60 22.50
Commerce........... caee ] .91 .84 .68 19, 50
Thompsons . 7 .67 18 .59 24.60
Cairo Point 78 84 12 1Y | 7 PO,

The slope between the gauges at Cairo and Belmont on thé dates given in the
above table was accepted as the slope in the Obio River below Cairo. The elevation
of the water surface at Cairo Point found by this method was used in obtaining the
slope below the gange at Thompaons.

he second column is the slope at the crest of a quick rise when the slope below

Commerce was not influenced by a high stage in the Ohio River. The third column

is the slope at the oreat of & wave which reached the mouth of the Ohio two days

after the orest of the flood in that river, and shows the extent of the back water in
the Mississippi. The fourth column is the slope at the highest stage on the 8t. Louis

- gauge in 1897 and after the subsidence of the flood in the Ohio. The last column is

tl;a L;:s_cigution at each gange between the low reading of November 1 and the high

of May 2. K
Thezint column is the low-water slope at the stationary period which prevailed

November 1, the lowest stage on the 8t. Louis gauge during the fall season. The

large slope above Bisaells Point and the small slope below remaing about the same as

in previous years. The greatest change is between Little Rock and East ¥ wkaskia,
where the slope has been increased by the shortening of the low-water ¢ :annel, the
fall of 10 feet between these ganges remaining the same Quring the years 1808 to

1898, The low-water slope between Thompsons and Cairo Point varied from 0.91

when both rivers were low to 0.11 when the Ohio was high.

. _The low-water plane of the river immediately below 8t. Lounis, which has been
chn:iging since the establishment of the gauges in 1891, continues this yesr with a
decided change. The readings of 4.4, 3.4, 5.4, and 1.9 on the gauges at 8t. Lonis

Jefferson Barracks, Waters Point, and Cornice Rock on November 1 of this fiscal

year have been reduced by 1.4 feet in the following table:

. Low-water gauge readings 1891 to 1896,

1801, | 18903, | 1803. | 1894. | 1808, | 1406,

86 LoulB. cocieinieneracncscaracirsarccovencancosaancs 4 3.72 . 18 2. 50 2.80 3
Joffernon BAITROKS ..cccvvvaiaancntocnvosnrnsccancroes 4.03| 8.65 2.78 1.0 105 2
Waters Dbeesrecerernsioacascnavasnsnsnsanccannss 4 4 4 4 4
Cornics RoOK...ccivacenccriccarvaves semecrsosinnnss 4,18 8.7 1.90 1.08 .50




- APPENDIX W--—REPORT OF MAJOR HANDBURY. 2041

TEST BORINGS AT GRAND TOWER,

The borings at the head of Grand Tower Island were taken to ascertain the character
of the river bed and the low-water channet depth which could be secured over the
rock bottom by dredging the main channel of the river. : :

The borings were mndge with the jet pipe of a pile driver. The weight of the pipe,
aided by the jet of water passing through it, easily penetrated monst of the materia.
encountered down tolarge bowlders or to solid rock. The depths at which the differ-
ent strata of sand, gravel, gravel mixed with bowlders, and solid rock were encoun-
tered were noted by the ‘“feel” of the jet pipe, i. e., the resistance and the sounds
noticed by those handling the pipe. v

The borings, 300 in number, were scattered irregularly over the rock ledge which
extends across the river from the ¢ bullheads,” op&)osite Grand Tower, diagonally
downstream to the head of the island. The borings developed a channel over the low
gartmf this Jedge not quite 300 feet in width and 10 feet in depth below the zero of

he Grand Tower gauge, which could be secured by dredging material composed
mostly of sand and gravel, with ooccasional beds of bowlders and hardpan, to an
average depth of 9 feet, At low stages of the river the Grand Tower gauge regisiers
0.5 feet more than the 8t. Louis gauge. -

DISCHARGE MEASUREMENTS.

The discharge measurements were taken near Sydney street, St. Louis, December
16and 17, 1896. Previousmeasurements by this office give the following comparisons:

Discharge measurcments in the vioinity of 8t. Louis.

Velooity Dis
r

Date, Method. Btage.| Width. | Arvea. “gsud. charged.
Fest, Feet, 82%]!. Feet. Ow. Jt.

Deo. 14,1880 | Donblefloats.....cc... cevonsascace .on 5.4 1,920 , 940 L71 B1,240

Oeot. 25,1805 |..... do 2.7 1,855 22,040 2.20 48, 000

Dee. 16,1806 | Rod floats .. 5.8 2,009 i 3.41 €86, 600

Deo. 17,1808 |..... [ 2,082 ; 29,810 2.40 71,500

|

Fiald operations covered a period of three months from September 1. The office
force consisted of the assistant engineer in charge, 3 transitmen, and 3 rodmen, with
a total of 31 in the party. This number was increased to 42 while taking the borings
at Grand Tower during the month of November.

Very respectfully, your obedient servant,

JouN O. HOLMAN, Assistant Engineor.

Maj. Tros. H. HANDBURY,
Corps of Engineers, U. 8. A.

REPORT OF MR. E. D. LIBBY, ASSISTANT ENGINEER, ON PROCURING BRUSH AND
STONE FOR WORES OF IMPROVEMENT,

‘BTE. GENEVIEVE, MoO., June 30, 1897,

MaJjor: I have the honor to submit the following report of operations at procur-
ing brush and stone during the fiscal year ending June 30, 1897:

PROCURING BRUSH,

At the beginning of the fiscal year two briish forces were in the field. Of these,
brush force No. 1 was working at Eliza Towhead, and remained in that locality
until September 14, when, in order to bring the party nearer the works of construc-
tion, it was moved to ﬂibeﬂy Island, where operations were carried on until
instructions to disband the party were received. Active field work closed vn Octo-
ber 18, and on Qctober 21 the ountfit, with the exception of derrick boat No.1, was
towed to winter harbor.

Derrick boat No. 1 was taken to the engineer depot for repairs.

tions st procuring brush for the spring season were not commenced until
June, Brush force No.1 was reorganized on June 1,and on June 83 was taken to
Turkey Island, where the procuring of brush was carried on until June 15, The
ground being too soft for further work at this locality, the party was moved to the
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head of Fish Bend on June 16, where opérations were carried on during the remain-
der of the fiscal year. Brush force No.1 procured during the year 17,352.9 eords of
brush. That which was obtained at Eliza Towhead was larger than has been used
heretofore, and while no difficulty was experienced in handling it at the derrick
boat, the work in the woods was very heavy, and this, in combination with the hot
weather, caused no little trouble in maintainiug a good working force of laborers.

The brush procured at Liberty Island was mestly of good size and quality for
mattress building. '

Brush force No. 2, at the opening of the fiscal year, was procuring brash at Fairy
Island. From this locality it was moved, on July 14, to Moro Island, and on July 18
to Wilkinsons Island, where work was carried on until Augnst 10.” On August 11
the party was moved to Jones Point, where it remained until September 10, when
the force was disbanded and the outfit was taken to Liberty Island, and from that
place was taken to winter harbor with the outfit of brush force No, 1, This party
procured 9,646.1 cords of brush. ’

With the exception of hot weather, the fall season and also the stage of the river
fhatlrrevsiled during the fall season were very favorable for obtaining brush at those

OCH/
river would have interfered seriously with the operations of brush force No. 1 at
Eliza Towhead and Liberty Island, and of No. 2 at Joues Point.

On gccount of the high stage of the river during the early spring most of the land
on which suitable brush is to be found was overflowed, and the ground was still
very soft when osera.tiona began in June, but localities were found at'which brush
could be obtalined in sufficient quantity to supply the works of construction.

During the fiseal year 26,899 cords of brush were procured.

PROCURING STONE.

During the months of July and Au,i;ust and until September 8 work at Little Rock
Quarry was earried on with a force of about 140 men of all grades.

On September 8 instructions were received to disband the force, This was done
a8 soon as the plant and tools had been properly ¢aken care of. -

The only work done during the winter and until June was to watch and care for
the engineer property at the quarry. -

On June 1 a small force was orgainized, and work was resumed and carried on
during the remainder of the fiacal year. . -- :

Operations were confined throughout the year entirely to the lower quarry, the
demand for stone not being sufficient to require an extension of the work to the upper
gquarry.

In {he operations of quarrying during the fall season three steam drills were
employed and were in constant service, steam for running them being supplied from
the stationary boiler, from a pile-driver boiler, or from a portable boiler, as circum-
stances made most convenicnt.

Hand drilling was employed for block holing, and in locations not easily accessible
with a steam drill. :

During the fall season a very large part of the excavating was done by & water jet
from a pile-driver pamp. This method of removing the earth from the top of the
ledge was found o be much more economical than by theuse of shovel and pick.

ith the small force employed in June only one steam drill was in service, and the
pump used for excavating was not employed. -

The loading of stone on barges was done entirely by steam derrick.

During the fiscal year there were procured 28,188.8 oubio yards of stone.

Very respectfully, your obedient servant,
E. D. LiBBY, Assistant Engincer.

Maj. Twos. H, HANDRURY,

Corps.of Fngineers, U. 8. A.

REPORT OF MR, C. D. LAMB, SUPERINTENDENT UNITED STATES SUPPLY DEPOT.

81. Louis, Mo., June 30, 1897,

MaJor: I have the honor to submit the following report of operations at the
su Ely depot during the fiscal year ending June 30, 1897, *

e employees on the work July 1 included 81 carpenters, 8 machinists, and 32
laborers. This force wae increased temporarily as the work required, but after the
plant had been prepared for service in the spring it was reduced to 4 machinists, 20
carpenters, and about 25 laborers, besides the oftice force, watchmen, etc., and work
was continued until the close of the year.

ties where work was carried on. Heavy rains or any considerable rise of the



APPENDIX W-—REPORT OF MAJOR HANDBURY. 2043

The work done upon the plant daring the year is divided into four classes: Con-
strnction, equipping for service, extraordinary repairs, and ordinary repairs, which
includes watching and care of property. Labor was also employed in handling
materials and supplies of various kinds.

. CONSTRUCTION.

Portable jetties.—The construction of jetties was begun in July and completed early
in November. .

Eight thousand linear feet was made in gates or panels each 10 foet long, 200 of
these gates being 18 feet wide, and the remaining 600 each 14 feet wide, all of No. 14
corrugated iron riveted to steel I-beams 6 inches deep.

The beams for the smaller gates were 16 feet long and weighed 12} pounds per
linear foot, and they projected 12 inches beyond the corrugated iron on eath ayge
with clevises of one-half-inch iron in each-end for convenience in handling,

The larger gates were made in the same way, but the beams were 20 feet long and
weAiﬁhed about 15 pounds per foot.

of the iron nsed was painted with one coat of red oxide of iron, and another
coat was applied to the finished gates.

The cost of these jetties on board a barge ready for nse was abont $19 per square,
or $26.60 for each of the 14-foot and $34.20 each for the 18-foot gates.

About 750 of these gates were sent out for service and roturned at the close of the
season. Many of them were found so buckled an®' twisted by the strains to which
they were exposed that they must be taken apart and straightened, and it seems
advisable to stiffen them by channels or plates across the emi's of the heams, This
work c(t)lnld be done at a cost of about $5 per gate and would greatly increase their
strength,

The gates made in 1895 of No. 16 iron were badly torn, and many of the sheets
osn not be made suitable for use, and should be replaced with new ones of No. 14
iron or even heavier if it can be procured. .

Tools and appliances,—Three derricks were made and set up on pile drivers Nos. 7,
15, and 19 for hamdling portable jetties, They were made of different sizes, the most
satisfactory for the purpose having a 35-foot mast and 45-foot boom,

Tools of all kinds were made for use on the plant as required, including blocks,
fire tools, chains, cant hooks, jackscrews, ete.

EQUIPPING FOR SERVIOE,

Dredge No 1.—This was designed for use as a jet drodge, and was equipped on
barge No. 142, the cabin being built here, and most of the machinery purchased. It
was pulled out on the ways during the last fiscal year and strengthened by the addi-
tional fore and aft bulkheads and heavy oak beiler beams,

The eabin was 90 feet long, 20 feet wide, and 12 feet high, with skylights and
canvas roof,

The jets are farnished by two centrifugal pumga, 36 inches diameter, with suctions
15 inches in diameter located on the side of the barge amidships, :

The discharge pipes are each 15 inches in diameter and run parallel to each other
back to the stern, where they are divided into two 12-inch streams and pass through
flat nozzles with openings 3¢ by 18 inches, ,

Each pump is driven by an “ Ideal” engine with a 14 by 15 inch cylinder coupled
to the shaft and taking steam from a battery of two boilers of ordinary marine
type, each 42-inch diameter by 28 feet long.

The dred%e in lig&ted by a “Brash” focus:ing headlight, and 3 “Adams Bagnel”
arc lights, all of 2,000 candlepower, with 24 incandescent lamps in the cabin.

The current for theac lights is farnished Ly a 9 kilo-watt quadripolar ¢ Western *
dyname, driven by a 7 by 10 inch “Ideal” :ngine.

Two hoisting engines with 7 by 10 inch c¢ylinders, taken from pile-drivers Nos. 18
and 21, ar. set up on the stern for use with the derricks in handling the discharge
Pipes, ond a “Providence” capstan with 5 by 7 inch cylinders on the bow for use

n pulling the dredge into any desired position.
edge No. 8,—This dredge is equipped on barge No. 143 which is of the same size,
and strengthened in the same manner as No. 142, but the oabin is built 2 feet wider
than that of dredge No. 1. It is designed for use as a suction dredge; the materisl
removed heinﬁ drawn through the pnmp and earried away in the ditwhnrge pipe.

It is furnished with one ccntrifugal pump 48 inches in diamuter, with a 20-inch
supply gi e, receiving over the bow through 4 flattened cast-iron intakes, each about
B4 by 81) inches wide. .

The discharge 20-inch diameter at the pump was enlarged to 24 inches and run
back through a swivel pipe at the stern into iron pipe carried on flats. Five hun-
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dred feet of this pipe is used, coupled together and conneoted to the dredge by short
placen of 24-inch hose, i

A hoisting engine with 7 by 10 inch cylinders taken froma pile driver No. 16 is set
up on the bow. The drumshaft was taken out and replaced with a plain shaft ATy~
ing & winch at each end, for use in handling suction pipes. A *Providence” capatan
with 5 by 7 inch oylinders {s set up on the stern. .

‘The pump is driven by & direct connected, oom;lmund condensing engine with a
12-inoh high and 25-inch lowpressure oylinder and 18-inch stroke.

Bteam is furnished by 8 boilers, which, with the electric light plant, are similar to
those on dredge No. 1. )

EXTRAORDINARY REPAIRS,

Barges. —Extensive repairs were made during the year upon barges Nos. 102, 103,
108, 108, and 118, They were pulled out upon the ways and the rotten side pinnl:,
- fop timbers deokl:g, deck heams, stems, kevels, bits, chocks, and timberheads
removed and roplaced with new,

The Lottom, sides, and decks were calked, the sides psinted, and the barges
launched for service, '

No. 101 was pulled out during the fall and remained on the ways at the close of
the year, and with Now. 104, 110, and 111 will need the above-mentioned repairs to
render it fit for sery lce.

ORDINARY REPAIRS,

Steamer Gen. H, L, Abbot.~A. pair of spuds weroe made during the fall scason and
set up alongside the derriocks, by which the boat can be held while dred ing in shoal
water. They were made of white oak, 16 inches in diameter, and counld be raised b
blocks fastened to the top of the derrick mast, They work well in practice, thong
it may be found necessary to reglace them with larger sticks. :

A discharge pipe, 6 inches in diameter, was carried from each of the large pumps
back to the stern nnd Kuml down through the ports between the rudders so as to
strike the bed of the river at about the same point as the cirrent from the wheel.

‘The rudders were repaired at intervals during the fall season, The starboard rud-
der was entirely rebuilt, while the stocks of the other two were remewed. The
stocks were made of oak 14 by 18 inches, but as they seem nnable to withstand the
strains to which they are subjected, iron stocks were made during the winter of
13-fnch pipe five-eighths inch thick, with stiffening plates of 1 by 12 inch stecl.

A suction pipe 60 feet long and 13 inches diameter, of sheet iron, was made for the
Iarge pumps, gnt together in short pleces, with two flexible joints, of the bellows
pattern, suitable for pumping out barges or other sunken plant, '

The czlindor of the steam stoering goar was cracked during the full; it was taken
out in the spring, and replaced with another of the same size, but made of ﬂan%e
steel five-eighthe inch thiok which will probably withstand any strain to which it
wﬂlgo lubf:ot.ed. This oylinder and its steam pips was protected with sectional
covering. .

Stcamgr Gen. T. L. Casey.—A pair of iron spuds were set up slongside the derricks
to hold the boat while washing with the wheel. They ars of 10-inoh steel pipe five.
eiihta inch thick, and pass down thx-oug& heavy cast-iron shoes in the guards.

set of bronze packing rings was fitted to the main engines. A bllstered sheet
in o?: mgf the main boilers was replaced with s new one and a broken stoy bolt
R ] .
new .{;lummer block was {mt under the starboard end of the shaft. The furnace
was repaired during the fall. The breeching was repaired in the spring, new fire
liners put in,’and the furnace walls relaid.

The port rudders were renewed during the fall. Small repairs were made upon
the nosing, chooks, eto., and the outriggers were calked as required.

The canvas on the roof was renewed and painted two coats during the apring, and
the cabin was painted throughous, with the exception of the small staterooms.

Steamer Gon, Gillmore.~The old * Brush” dgnsmo, wound onl‘y for aro lights, was
taken! ont during the fa)l and replaced with a 9 kilo watts % Western” machine
oapable of running the old arc lights as well as the 85 ineandescent lamps put in
with the dynamo. The engine is amall, but seems able to do the work requived,

The old canvaa on the roof was removed at the winter harbor, the ceiling patohed
snd new oanvas put on. The boat was bronght to the dePot in April and all neces-

repairs made. The work done inoluded the renewal of the entire head, fan-
tails, pitmans, both gaards, with exception of some of the outriggers, one main hog
chain brace, the beds of the pumps’ doctor, and dynamo, parts of the boiler deck,
the lll)ort piliow block, the exhaust pipe from the engines to the heater, the cam yokes
with brackets, and the dootor valves. o
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The old felt covering on the pipes and drams was found crumbled to a powder, and
it was replaced with & carbonate of magnesia covering.
The top sides and outriggers were calked and painted., The entire cabin was
scraped and painted three coate.
Dredges,~~The top sides of Nos. 1 and 2 were calked.
Tenders.—Bmall repairs were made upon all the tenders as required.
The Providence capstan on No. 4 became unserviceable and was replaced with a
stronger and more durablé one.
Tenders Nos, 3 and 4 wers lpulled out on the wnls and breaks in the hulls repaired.
. Nos.1,2,6, and 7 were pulied out in the fall and repaired during the winter,
Nos. 6 and 7 were calked and launched in the spring, ready for service.
Barges,—The top sides of all the 68 barg‘e:ﬁoxoe t ghm on the ways, were calked
and repaired during the fall and again in ioor timbers in
No. 187 were repuired with 28 crotch floors.
uartor boate.—The top sides of Nos. 1 to 10 were calked twice during the year.
he canvas on the roofs of Nos. 1 to 8 was reglmd with new, and psfntod. Thess
boats were also painted two coats on the outside and one coat in the cabin,
o old wooden bunks in Nos. 4 to 7 were torn out and replaced with iron beds
holding single mattresses of woven wire,
Office and survey doats.—The top sides of all were calked in fall and l{‘ring.
The canves roofs of Nos. 1 and 2 were renewed and their hulls and cabins painted.
Pile drivers,~The iron leads on Nos. 2, 4, 5, 6, 9, 12, and 24 were found unsafe
during the fall and replaced with wooden leads.
The hullsof Nos. 1,5, 8, and 8 leaked badly during the fall, and they were pulled out
on the ways, the rakes and parts of the gunwales were renewed, il the machinery

1'6 &il' . L4

g‘he hoisting engines were removed from Nos. 16, 18, und 21 during the fall for
use d??i the dredges, Lut the remaining 25 drivers with hoists are in u serviceable
condition.

Two of the old crab-frame drivers, Nos, 10 and 20, are now in use on the Lhnk at
the depot; the others, Nos. 8, 11, 7, 1b, and 19, are available for use, though the last
throe have been equipped with derricks for handling gortuble etties,

Deorriok boats.~—~The sides of Nos, 1 and 2 were calked in the fall and spring.

No. 1 was pulled out in the fall, & break in the hull repaired, the engine over-
hauled, the roof re-coveted with canvas, and the derrick repaired.

Mackine shop.—A small onilne lathe was purchased and set up guﬂng the winter,
This was 64 feet long, 14-inch swing, with sll the necessary attachments,

‘The shop was raised about 4 feet, 'bringlng the floor up to a 83-foot stage, and the
inside was painted. ' ) :

. Small boats.—All the serviceable flats, yawls, and akiffs were m&m'ed and sent out
for service during the summer. A few were towed to the winter harbor, but 210
gatsk, 124 skiffs, and 11 yawls were brought back to the depot and puiled out on the

ank, : .

Slel:renty-ﬂvo flate were repaired, oalked and launched,'ready for service in the

spring. i !
p'.l‘lmg repairing of skiffs was continued during the i:nr. New sides of California
redwood were put in 35 as required, and about 100 ‘made ready for serviee in the

spring.
pPorgabu buldi:iga.—-'l‘he roof of 64 sections on barge No, 29 was covered with new
canvas, and repairs were made upon the roofs of those at the depot.

Portadle jetties,~The jettios sent out for service were returned and piled u& on
the bank, The damaged sheets were removed during the winter.and preparations
made for replacing them with heavier iron, .

Ways.~~The wag'l were in constant use thronghout the season, but will need exten-
sive repairs in about a year. The outer ends are covered with mud by each rise in
the river, and it seems advisable to rebuild them with a different incline extending
out to the wharf line,

The following plant was pulled out for repairs during the year: Six tenders, 6
barges, 4 pile drivers, 1 driver hull, and 1 derrick boat.

Supply depot,—An iron shed 54 by 120 feot was built at the lower end of the yard
to cover the lumber kept in stook, The frame was made of old Z-bars from unserv-
icg:iblq steel leads, and the roof of the bent and twisted sheets taken from portable

etties,
4 New sheets of light iron were purchased to cover the sides and ends, and the whole
psinted with red oxide. .
.__The old shipping platform was found unsafe, and was replaced with a new one.
This was m:de of cypress ﬂln% decked with yellow pine. It is 87 feet above low
water at the weat end, and 9 foet lower at its outer end, 190 feet from the wall, about
on the City wharf line,

e spring. The broken
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The two able buildings near the office were taken down and set up in one
buflding below the wall Eust north of the platform. Its floor was placed at a 36-foot
stage, which gives ahout 6 feet of headroom underneath, sufficient space in which to
store the castings kept in stock.

“ Tthet blacksmith and sheet iron shops alongside the platform were raised to a 33-
oot stage.

‘The iron roofs of all permanent buildings were painted.

Beven clumps of mooring piles were driven along the river front for fastenings.

A steam hammer was set up in the blacksmith shop, taking stesm from the
muchine boat. It has a 400-pound ram with an 8 by 18 inch steam eylinder.

The bins and pigeonholes in the warehouse were increased to about 400, which
hold tue stock of pipe ﬂmnfgs ete., required. ,

Tools and appliances,.—Al the tools necessary for use here and on comstruotion
works were repaired, atored, or issued as required.

Boarding ouéﬂt.—'l‘im laundry boxes, tables, benches, bunks, stovepipe, and other
boarding outfit were repaired and handled as needed upon the works.

Materials and miscollaneous stores.~The subsistence stores, lumber, and all other
material used on the works, except brush, stone, piles, and coal, were received,
stored, and lssued from the depot as required. -

Very respeotfully, your obediont servant, .
C. D. Laus, Superintendent,
Maj. Tuos. H, HANDBURY,
Corps of Engineers, U, 8, 4

——e

W 3. )
IMPROVEMENT OF HARBOR AT ST, LOUIS, MISSOURL

8t. Louis Harbor has a length of about 18 miles, being divided into
two nearly equal parts by the Eads Bridge. The upper portion of the
harbor between this bridge and the northern limits of the city is about
10 miles in lefigth, About 3 miles above the Eads Bridge is the Mer-
chants’ Bridge. The lower portion of the harbor, included between the
Eads Bridge and the River Des Peres, is about 8 miles long. A good
depth of water and accessible landings exist in this lower 1,mrt of the
harbor, and a sufficient de?t.h is found above the Merchauts’ Bridge.

Between the Merchants’ aud Hads bridges there had existed for s
considerable number of years middle bars, and also shoals near the
Illinois shore, which interfered with navigation and which will be
mentioned again further on.

Appropriations for improvement of 8t. Louis Harbor had been made
a8 early as 1836, and a longitudinal stone dike was built at that time
near the head of the present works by Oapt. R. E. Lee, Corps of Engi-
neers. Other work done in later years by the United States consisted
in the building of stune and brush dikes generally normal to the direc-
tion of the current, in the closing of Cahokia Chute, and the protection
of the bank in Sawyer Bend. ' -

The river and harbor act of Congress approved September 19, 1890,
contained an appropriation of $182,000 for improving harbor at St.
Louis, Mo,, and the officer in charge, in submitting a project for its
expenditure, recommended that the money be api)lied to the portion of
the harbor between the Eads and Merchants’ bridges. The approved
project congisted in contracting this portion of the river to a width of
about 2,000 feet by means of a system of hurdles built along the
Illinois shore for a distance of about 13,000 feet, with a view to remov-
ing the bars which then existed and which interfered with navigation
at low stages of the river, and also to improve the ferry landings on
the Illinois shore. The object of the hurdles was to cause deposits of
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